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Traffic accidents involving pedestrians represent one of the most relevant causes of 

death and injury around the world. Several studies have underlined the role of risk 

perception as a clear predictor of risky behaviour in pedestrians. However, risk 

perception is an ability susceptible to be altered as a consequence of some 

circumstances and psychological issues, such as emotional states. The present research 

aimed to study the influence of two emotions (happiness and sadness) on risk perception 

in pedestrians. To carry said research out, 53 participants took part in the experiment. 

They had previously been randomly assigned to one of the three experimental 

conditions (happiness group, sadness group and control group), by watching a video 

clip to generate the implied emotion. After this, all of them watched a sequence of 8 

video clips involving pedestrian situations, four of which involved a risky situation 

while the other four involved a non-risky situation. Risk perception was measured by 

both self-report and psychophysiological arousal. The results showed that the control 

group got significantly more physiological activation in high risky situations than the 

other two groups, both in Skin Conductance Level and Skin Conductance Response. 

Besides, the control group was the only one who got a significant higher activation in 

high risk situations than in no risky situations, both in SCL and in SCR. These results 

suggest that pedestrians walking under a relevant emotional state could have their risk 

perception ability negatively affected, with potential consequences on suffering road 

accidents 
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Introduction 

Traffic accidents involving pedestrians represent an important cause of death and 

severe injuries in Spain. According to official statistics, during 2017 there were 351 

pedestrians killed (19% of the total of people killed in traffic accidents), 1,940 were 

injured and required hospitalization, and 12,382 were injured and did not require 

hospitalization (DGT., 2018). Despite the general tendency to reduce the number of 

pedestrian deaths throughout recent years, research is still needed to improve knowledge 

of the variables predicting traffic accidents involving pedestrians. 

Road safety studies have identified three categories of variables which are involved 

in any traffic situation: infrastructures (conditions of pavement, road, etc.), vehicles 

(technical issues related to cars, trucks, bicycles, etc.) and human factors (involving all 

of the physical and psychological aspects of drivers, cyclists and pedestrians). Of these, 

the human factor has arisen as the main predictor of road accidents (Karpova, Sigova, 

Kruglova, & Kelbakh, 2017; Plotnikova, 2018; Sikron, Baron-Epel, & Linn, 2008)., It 

is, then, necessary to explore the main variables in the human factor which could 

explain the occurrence of traffic accidents. 

Research in Traffic Psychology has highlighted risky behaviours in both drivers 

(Elander, West, & French, 1993; Herrero-Fernández & Fonseca-Baeza, 2017; Herrero-

Fernández, Oliva-Macías, & Parada-Fernández, 2019; Wang & Xu, 2019) and 

pedestrians (Granié, 2009; Granié, Pannetier, & Guého, 2013; Zhou, Horrey, & Yu, 

2009) as one of the best predictors of traffic accidents. At the same time, risky 

behaviour has been proposed as a direct result of risk perception, so the greater the risk 

perceived in one specific situation, the less likelihood of conducting a risky behaviour is 

(Castanier, Paran, & Delhomme, 2012; Elias & Shiftan, 2012; Herrero-Fernández, 

2015; Herrero-Fernández, Macía-Guerrero, Silvano-Chaparro, Merino, & Jenchura, 



2016; Wilde, 1982, 1988). Moreover, literature has pointed out a negative correlation 

between age and risky behaviours on the road, i.e., younger pedestrians would perceive 

less risk, therefore, taking more risks, and having a higher probability of being run over 

in an accident than older pedestrians (Alonso, Esteban, Useche, & Colomer, 2018; 

Brosseau, Zangenehpour, Saunier, & Miranda-Moreno, 2013; Lichenstein, Smith, 

Ambrose, & Moody, 2012; Ojo, Adetona, Agyemang, & Afukaar, 2019). More 

specifically, young adult pedestrians (aged 18 – 35) have been identified as the highest 

risk group, as they are associated, more strongly than other age groups, with both 

dangerous crossing and dangerous violations (Brosseau et al., 2013). 

Risk perception, as defined in the information processing theory (Kahneman & 

Frederick, 2002), is processed in two separate ways: risk as analysis and risk as affect or 

feeling. The differences found between subjective (self-reported) and objective 

(physiological arousal) risk perception support the idea that physiological arousal could 

reflect automatic processes of risk assessment (Crundall, Chapman, Phelps, & 

Underwood, 2003; Kinnear, Stradling, & McVey, 2008), which could be unrelated to 

the conscious analysis of risk (Slovic, Finucane, Peters, & MacGregor, 2002, 2004). 

Therefore, these two ways should be assessed in risk perception research, as they are 

proposed as an orthogonal model. 

Self-report methods to assess risk perception have been measured in previous 

research through Likert scales (Groot, Steg, & Poortinga, 2013; Kuttschreuter & 

Hilverda, 2019; Ma, Yang, Zhou, Feng, & Yuan, 2019), visual-analogic scales (Gallo et 

al., 2014) and qualitative interviews (Khan & Chreim, 2019). Regarding the objective 

measurement of risk perception, physiological correlates of risk perception have been 

well-established. Research in different areas including pedestrians (Herrero-Fernández 

et al., 2016) has shown that electrodermal activity (EDA) covariates with risk 



perception (Choi, Jebelli, & Lee, 2019; Kinnear, Kelly, Stradling, & Thomson, 2013; 

Wickramasekera, Pope, & Kolm, 1996). Moreover, studies on the distinguishing 

features of emotions have shown that fear, an emotion associated with perceived risk, 

has a specific and unique pattern of EDA that is different to other emotions like anger or 

dislike (Williams et al., 2005). This could be due to the biological characteristics of 

EDA, which is  a direct measure of sympathetic nervous system, as sweat glands are 

innervated only by the sympathetic nervous system. Given that the parasympathetic 

nervous system does not affect it, the balance between them (activation system vs. calm 

down system) is not considered, and, therefore, very short stimulus – response time 

lapses are observed. Besides, EDA is commonly measured through both tonic and 

phasic activity. Whereas the first one refers to a general level of activation, the second 

one does so to a certain increase in respect to the level.  

Otherwise, more commonly used physiological indices [e.g. respiration rate (RR), 

heart rate (HR)] have shown smaller relationships with risk perception, which could be 

due to the dual innervation of both cardiovascular and respiratory systems (sympathetic 

and parasympathetic nervous systems). Only one study on drivers found that self-

reported perceived risk correlated with HR (Mesken, Hagenzieker, Rothengatter, & de 

Waard, 2007). 

On the other hand, risk perception could be influenced by some psychological 

variables, such as emotions (Waters, 2008). Research has focused mainly on the study 

of personality traits, especially anger, establishing strong correlations between this 

personality trait and risky behaviours in both drivers (Deffenbacher, 2008; Escanes & 

Poo, 2018; Ferrer, Maclay, Litvak, & Lerner, 2017; Peng, Wang, & Chen, 2019) and 

pedestrians (Herrero-Fernández, Oliva-Macías, & Parada-Fernández, 2019). However, 

less attention has been paid to other emotions like sadness (Jeon, 2016; Jeon & Zhang, 



2013) or happiness (Nisa'Minhad, Ali, Khai, & Ahmad, 2016) in spite of their negative 

influence on the quality of driving. Even less amount of research has been dedicated to 

analyzing emotional states. Previous studies have shown that negative and even positive 

emotional states (Hogarth, Portell, & Cuxart, 2007) could affect risk perception 

negatively (Bhandari, Hallowell, Van Boven, Gruber, & Welker, 2016b; Liu, Xie, She, 

Chen, & Li, 2013; Rajesh, Srinath, Sasikumar, & Subin, 2017), with the subsequent 

increase in risky behaviours. 

The aim of the current study is, then, to analyze how emotional states affect risk 

perception in young pedestrians. More specifically, two opposite emotional states 

(happiness and sadness) will be compared with a control condition (neutral emotion) in 

their influence on risk perception in both high and low risky situations. The hypothesis 

of the research is that both positive (happiness) and negative (sadness) emotions will 

similarly reduce the risk perception ability, in comparison with the control condition. 

 

Method 

Participants 

Seventy participants (Psychology ungraduate students) were recruited and 

randomly assigned to one of the three experimental conditions. All of them were 

Spanish. After watching the video (in both happiness and sadness groups) or waiting (in 

the control group), those participants who reported feeling the emotion corresponding to 

the assigned group (happiness in the happiness group, sadness in the sadness group, and 

“neutral emotion” in the control group) were selected to take part in the study, so the 

criterion to accept or reject a participant was based on their declaring to feel 

(qualitatively) the corresponding emotion. The intensity of emotion was measured (see 

Self-reports sub-section) but not taken into account in the selection of participants. 



However, given that initially there were only 8 participants in the control group 

reporting feeling “neutral emotion”, 14 additional participants were recruited and non-

randomly assigned to the control group in order to increase the sample size of this 

control group. These last participants were also Psychology undergraduate students f. 

This way, there were finally 19 participants in the happiness group (14 females, 

73.68%; Age: M = 19.47, SD = 0.62), 16 in the sadness group (11 females, 68.80%; 

Age: M = 19.44, SD = 0.73), and 18 in the control group (13 females, 72.20%; Age: M 

= 19.93, SD = 0.56). The groups were equivalent both by gender, χ2(2) = 1.19, p = .552, 

and by age, F(2, 52) = 0.07, p = .931. Finally, all of the participants signed the informed 

consent, which notified that the participants could withdraw the experimental task at 

any moment and that the information would be confidential. They volunteered and did 

not receive any compensation for the participation. After completing the data gathering, 

the participant was explained the aims and psychophysiological rationale of the 

research. 

 

Stimuli 

The first step of the study consisted of an emotion induction task. Emotion 

induction lends itself to varied methods (Lench, Flores, & Bench, 2011; Salas, Radovic, 

& Turnbull, 2012; Westermann, Spies, Stahl, & Hesse, 1996), such as music (Västfjäll, 

2002), verbal or written stimuli (Velten, 1968), pictures (Lang, Bradley, & Cuthbert, 

2005), or films (Gross & Levenson, 1995). In the present research, the emotion 

induction process was carried out through films.  

Then, in a first step a video clip lasting 3.38 minutes was presented to the 

participants in the happiness group, displaying the meeting of an immigrant with her 

family at an airport after several years of zero contact. The video can be watched in the 



following link (in Spanish): https://www.youtube.com/watch?v=Uv8ou8VukbU. 

Another video clip lasting 6.30 minutes was presented to the participants in the sadness 

experimental group. This video was the last scene of the film The Champ (Zefferelli, 

1979), which represents a boxer who is dying after a fight, and his little son crying 

beside the bed. This scene has been used in previous research to induce sadness (Krahe 

et al., 2011). The participants belonging to the control group (neutral emotion) did not 

watch any video at this stage, and they were waiting with no stimuli for 3 minutes after 

the physiological base-line gathering process (see Procedure for further details) as an 

equivalence to the time spent watching the video clip in the other two groups. 

The second step involved nine video clips portraying neutral and risky pedestrian 

behaviours which were used with the participants from the three groups to measure the 

dependent variables. Each video lasted between 12 and 17 seconds. At least five 

seconds lapsed before the risky pedestrian behaviour occurred so that the participant 

could place themselves in the situation. Between each video, a black screen appeared 

for 50 seconds to ensure that the participants’ physiological arousal returned to the basal 

level. Although an optimal time-lapse between stimuli has not been established, it is 

important to take into account the influence of both the nature of the testing situation 

and individual differences (Christie, 1976). Fifty seconds is a much longer time-lapse 

than has been used in similar studies. For example, in a study where video clips were 

presented to assess risk perception, only a 10-s time-lapse was used between clips 

(Crundall et al., 2003). The first video represented a neutral situation in which no 

vehicle was present. This neutral video was intentionally chosen to negate the 

orientation response that was expected due to the novelty of the first experimental 

stimulus (López, Encinas, & Muñoz, 1994; Lynn, 1966; Sokolov, 1990). The remaining 

eight videos involved pedestrian situations. Although no video included an accident, 

https://www.youtube.com/watch?v=Uv8ou8VukbU


four of the videos involved risk because a pedestrian was breaking a traffic rule (e.g., 

crossing a pedestrian crosswalk when the signal was red, jaywalking). A photo of a 

risky situation clip is represented in Figure 1a, whereas non-risky videos are represented 

in Figure 1b. In the other four videos, there was no real risk because the pedestrians 

were obeying the traffic rules (e.g., crossing the road in crosswalks, crossing the road 

when the signal was green, looking in both directions before crossing). In all eight 

experimental videos, there were vehicles that were moving according to the traffic 

signals. The videos were first randomly selected to follow a certain order, and then all 

participants viewed the videos in this same order. Participants were told that they were 

going to watch several clips of real interactions between vehicles and pedestrians, and 

that they should watch each scene from the perspective of the pedestrians. 

 

[Figure 1a] 

[Figure 1b] 

 

Self-reports 

On the one hand, the participants indicated immediately after watching the 

experimental video (in the experimental conditions) or waiting time (in the control 

condition) which emotion they felt, choosing one of the following options: anger, 

disgust, sadness, surprise, happiness, fear, other emotion, or neutral emotion. They 

scored also the intensity of the emotion in a visual-analogic scale ranging from 1 (very 

low) to 6 (very high). These self-reports were designed ad hoc by the research team, 

based on the Paul Ekman´s categorical approach to the six basic emotions (Ekman, 

Friesen & Ellsworth, 1972). On the other hand, after each of the nine videos, the 

participant rated the amount of risk perceived in a 5-point visual-analogic scale, ranging 



from 0 (no risk) to 5 (very high risk). Therefore, the scores of the four videos 

representing high risk situations were averaged to create the variable “subjective risk 

perception in high risk situations” (α = .85), and the same was made with the four 

videos representing low risk situations (α = .60). This last alpha was slightly lower than 

the common cutoff (.70). 

 

Apparatus 

An Intel Celeron computer with a 19-inch Thin Film Transistor (TFT) monitor was 

used to present the stimuli previously described. Each participant was seated 60 cm 

away from the monitor. A photoplethysmogramme was used to measure HR in the non-

dominant hand (see Procedure for further details). Moreover, two cup electrodes were 

used to capture skin conductance level (SCL) and response (SCR), which was 

considered an increase in conductance level greater than 0.05 µSiemens. In order to 

process these signals, a Biopac MP150 polygraph was used, which sent the signals to an 

identical computer to the one previously described. The signal was processed and 

quantified using Acqknowledge 4.0 software. 

 

Procedure and experimental design 

First, the sensors were connected to the participant so that they could start getting 

used to the experimental environment. The photoplethysmogramme was connected in 

the distal phalange of the forefinger on the non-dominant hand, and the cup electrodes 

were connected in the distal phalanges of the middle and ring fingers on the same hand. 

After all sensors had been connected, participants sat for three minutes without 

exposure to any other environmental stimuli in order to obtain baseline levels of the 

three indices. Measuring the physiological baseline permits to control the pre-



experimental arousal which could vary as a consequence of different variables such as 

moment of the day, consumption of caffeine or other stimulants, and so on. Then, in 

case of getting significant differences in baseline across the three groups, it should be 

statistically controlled in order to isolate its effect on the experimental task. Then, the 

details of the experiment were described to the participant. Those participants assigned 

to an experimental group were told that, first, a video clip of about 5 minutes was going 

to be displayed, with the sole requirement of paying attention to it. Otherwise, those 

participants assigned to the control group were said to try to get relax for 3 minutes, as 

no stimuli was presented to them at this step. Then, participants from the three groups 

were told that nine 15-s video clips would be presented with 50 s of black screen in 

between each video, their only tasks being to pay attention to the displayed videos and 

to remain completely still while the videos were playing, scoring after each one of them 

the amount of risk perceived in the situation. Immediately following the video 

presentations, the sensors were removed. As explained earlier, data related to the first 

video was dismissed because of orientation response bias. All procedures, including the 

presentation of the experimental condition video clip, psychophysiological recordings 

and video presentation, took about twenty minutes to complete. 

Therefore, the empirical design consisted of a randomized controlled experimental 

study. 

 

Results 

Preliminary analyses 

First, the effect of the independent variable (videos in the case of both experimental 

groups and waiting time with no stimulus in the control group) on the induction of 

emotion was analyzed through a χ2-test, so the association between the assigned 



experimental condition (sadness, happiness, or control) and the reported emotion 

(sadness, happiness, surprise, disgust, anger, fear, other emotion, or neutral emotion) 

was tested. The results showed a significant effect with a large effect size (Rea & 

Parker, 1992) in the induction of emotion, χ2(10) = 97.86, p < .001, Cramer´s V = .76. 

More specifically, the post-hoc results showed that 16 (66.7%) of those participants 

assigned to the Sadness group reported feeling sadness; 19 (82.6%) of those participants 

assigned to the Happiness group reported feeling happiness, and 18 (48.6%) of those 

participants assigned to the Control group reported feeling “neutral emotion”. Besides, 

differences by group in intensity of emotion were found, F(2, 52) = 6.00, p = .005, η2 = 

.19, concluding that the happiness group (M = 4.00, SD = 1.17) scored higher than the 

control group (M = 2.79, SD = 1.08, p = .004). Finally, the score of the sadness group 

(M = 3.53, SD = 0.96) did not differ from neither the happiness group (p = .443) nor the 

control group (p = .156). 

Then, differences in basal activation in HR, SCL, and SCR were tested through 

three one-way ANOVA. No significant differences were attained in HR, F(2, 50) = 

0.54, p = .584, SCL, F(2, 50) = 2.61, p = .084, and SCR, F(2, 52) = 2.27, p = .114. As a 

result, the statistical control of the base lines in the subsequent analyses was not 

necessary. 

Finally, physiological data showed relative normal distributions except for the case 

of the SCR according to both skewness (Sk) and kurtosis (K): HR at high risky 

situations, Sk = -0.28, K = 0.57; HR at low risky situations, Sk = -0.21, K = 0.51; SCL 

at high risky situations, Sk = 1.10, K = 0.31; SCL at low risky situations, SK = 1.00, K 

= 0.25; SCR at high risky situations, SK = 1.86, K = 3.23; SCR at low risky situations, 

Sk = 1.86, K = 2.55. Therefore, SCR scores were transformed, so root squares from the 



raw data were calculated. It made the distribution more centered: SCR at high risky 

situations, SK = 0.61, K = -0.48; SCR at low risky situations, Sk = 1.19, K = 0.11. 

Multivariate mixed analyses (interaction, within-effects and between-effects) 

Second, a mixed MANOVA (Wilks´ γ) was conducted in order to analyze the 

differences by group in risk perception both in high risky situations and low risky 

situations through the three psychophysiological indices. Within and between-subject 

effects as well as their interaction were analyzed, and statistical power (1 – β), 

significance and effect sizes (η2) were reported. This last one was interpreted following 

Cohen Standards, so values between .01 and .04 were considered small effects, values 

between .05 and .14 medium, and values above .14 large (Cohen, 1988). Statistical 

power was calculated with G*Power 3.1.9.4 (Faul, Erdfelder, Lang, & Buchner, 2007). 

According to Cohen´s criterion, statistical power should be at least .80 (Cohen, 1988; 

Field, 2005). 

The results showed a significant multivariate interaction effect with a large effect 

size, Wilks´ γ = 0.56, F(8, 70) = 2.73, p = .006, η2 = .25 (1 – β = .99). Moreover, a 

significant multivariate within-subject effect with a large effect size was observed, 

Wilks´ γ = 0.05, F(4, 35) = 177.03, p < .001, η2 = .95 (1 – β = .98). This implies that a 

multivariate difference in risk perception in high risky situations with regard to low 

risky situations was attained. Besides, a significant multivariate between-subject effect 

with a large effect size was observed, Wilks´ γ = 0.56, F(8, 70) = 2.98, p = .006, η2 = 

.28 (1 – β = .92). This implies that a multivariate difference by groups in risk perception 

was attained. Therefore, univariate statistics were analyzed. 

Univariate interaction effect analyses 

On considering the variables affecting the interaction effect, significant differences 

with large effect sizes were found in both SCL, F(2, 38) = 8.81, p = .001, η2 = .32 (1 – 



β = 1), and SCR, F(2, 38) = 3.98, p = .027, η2 = .17 (1 – β = 1). These results along 

with the intragroup comparisons in activation in high risk situations and low risk 

situations are detailed in Figure 2 (SCL) and Figure 3 (SCR). As can be observed, there 

were significant differences in both cases solely in the case of the control group. 

Finally, no significant effect was obtained neither in subjective perception of risk, F(2, 

38) = 0.58, p = .564, nor in HR, F(2, 38) = 1.13, p = .335. 

 

[Figure 2] 

[Figure 3] 

 

Univariate within-group effect analyses 

Regarding the within-effect comparisons, the univariate comparisons showed 

significant differences both in SCR, F(1, 38) = 15.24, p < .001, η2 = .29, [(1 – β = .98), 

high risky situations: M = 0.14, SD = 0.12; low risky situations: M = 0.07, SD = 0.10] 

and in the subjective perception of risk, F(1, 38) = 618.72, p < .001, η2 = .94 [(1 – β = 

1), high risky situations: M = 4.09, SD = 0.84; low risky situations: M = 0.51, SD = 

0.52]. The results of this last contrast are detailed in Figure 4. As can be seen, the three 

experimental groups subjectively perceived more amount of risk in high risk situations 

than in low risk situations. Finally, no significant effect was obtained neither in SCL, 

F(1, 38) = 0.78, p = .382, nor in HR, F(1, 38) = 0.76, p = .388. 

 

[Figure 4] 

 

Univariate between-group effect analyses 



Finally, with respect to the between-subject comparisons, univariate contrasts 

showed significant differences in SCL, F(2, 38) = 10.94, p < .001, η2 = .37 (1 – β = 

.99). Bonferroni´s Post Hoc test showed that the control group (M = 3.82, SD = 0.28) 

had higher SCL than both the happiness group (M = 2.03, SD = 0.29; p < 001) and the 

sadness group (M = 2.10, SD = 0.49; p = .013). Besides, significant differences were 

observed in SCR, F(2, 38) = 5.96, p = .011, η2 = .21 (1 – β = .98). Bonferroni´s Post 

Hoc test showed that the control group (M = 0.15, SD = 0.02) had higher SCR than both 

the happiness group (M = 0.08, SD = 0.02; p = 024) and the sadness group (M = 0.03, 

SD = 0.04; p = .020). Otherwise, no significant effect was revealed in subjective 

perception of risk, F(2, 38) = 2.01, p = .147, and HR, F(2, 38) = 0.36, p = .698. 

 

Discussion 

The goal of the current research was to analyse the influence of two opposite 

emotional states (happiness and sadness) on the ability of risk perception in a pedestrian 

context. With this aim in mind, an experimental task was designed to induce the 

emotional state and to measure the risk perception in two ways (Kahneman & 

Frederick, 2002), both objectively (psychophysiological arousal) and subjectively (self-

report). 

First of all, the preliminary analyses show that the effectiveness of emotion 

induction task was different in the three groups. Then, the video clip which was 

presented to induce happiness was more effective than the video used to induce sadness, 

given the percentage of individuals preassigned to each condition who reported feeling 

happiness or sadness. Likewise, the procedure followed with the control group (waiting 

time) was the least effective one, as there were many participants assigned to this 

condition who indicated feeling other than “neutral emotion”. Despite it being a 



preliminary part aiming to induce a certain emotion in order to later analyse the effect of 

these emotions on risk perception, some considerations should be commented for future 

research. First, scientific literature has shown that the final scene of The Champ is one 

of the most effective video resources to induce sadness (Gross & Levenson, 1995). 

However, whereas in other similar research the duration of the video used to be about 3-

4 minutes (Krahe et al., 2011; Predatu, David, & Maffei, 2020), in the present research, 

the whole final scene was presented, with a time span of six and a half minutes. This 

issue could have affected the emotion induction process negatively, as the happiness 

video lasted three and a half minutes. Finally, the waiting time was the least effective 

method to induce “neutral emotion”. In this case, the presentation of a neutral video clip 

would be probably more effective. 

Regarding the main hypothesis of the study, the results showed that the control 

group perceived more risk objectively than the other two groups in both high risky 

situations and low risky situations, as the physiological arousal (SCL) was higher in 

both cases. However, at the same time, it was observed that the control group was the 

only one who got more physiological arousal in high risky situations than in low risky 

situations, as measured by both SCL and SCR, suggesting a better discrimination from 

actually non-dangerous situations than from actually dangerous ones. Besides, in the 

case of the SCR, it was observed that the control group attained a higher increase in 

physiological arousal than both happiness and sadness experimental groups in high 

risky situations. On the other hand, there were no significant differences in 

physiological arousal between the happiness group and sadness group. This implies that 

being under the influence of an emotion could be more relevant to the impairment of 

risk perception than the specific emotion felt (or the valence of the emotion, positive or 

negative), considering that only happiness and sadness were studied. Previous research 



has shown different evidence regarding this issue. Some research has suggested that 

sadness is associated with more accurate judgments and less susceptibility to common 

biases than other emotions (Alloy & Abramson, 1979; Bless, Bohner, Schwarz, & 

Strack, 1990). Then, risk perception in sad people should be more accurate than in both 

happy people and people under a neutral emotional state, or, at least, they should 

perceive more risk than the others, behaving less riskily according to the risk 

homeostasis theory. In this sense, one research on subjective risk perception in different 

non-driving contexts found that the happiness-induced group was more affected in risk 

perception than the sadness group (Drace & Ric, 2012).  

In the same line, the affect-as-information model points out that affective states are 

a source of information regarding the global status of the environment (Schwarz & 

Clore, 2007). According to this statement, a positive affect informs people that their 

environment is safe whereas a negative affect signals a problematic environment. 

Whereas some research based on self-reported risk likelihood estimation has got support 

for this theoretical approach (Drace & Ric, 2012), the current study has shown no 

differences neither in the subjective measure nor in the objective ones between 

happiness and sadness groups. However, most of said research did not control the risk 

perception in neutral situations. In the current study, both SCL and SCR measures 

showed within-group differences in risk perception only in the control group, so neither 

experimental groups differentiated between risky and neutral situations. Then, 

according to both Figure 1 and Figure 2, this implies that emotional states affect the risk 

perception in high risky situations, making it similar to non-risky situations. Finally, 

there were no significant differences in HR. Several studies have suggested that HR 

could not covariate with risk perception (Herrero-Fernández, 2016; Herrero-Fernández 

et al., 2016; Jones, Chapman, & Bailey, 2014). 



With regard to the subjective way of risk perception, the three groups perceived 

more risk in high risky situations than in low risky situations, so emotional state has no 

significant influence in the conscious analysis of the situations. Consistently with these 

results and with the Kahneman and Frederick´s information processing theory, other 

studies have found differences in the objective way in which risk perception is assessed 

but not in the subjective one, demonstrating the independence of these two ways 

(Crundall et al., 2003; Fuller, McHugh, & Pender, 2008; Kinnear et al., 2008; Peters, 

Västfjäll, Gärling, & Slovic, 2006). Furthermore, it has been proposed that the objective 

way in which risk perception is assessed could reflect automatic processes of risk 

assessment, which may be non-related to rational evaluation of such risk (Slovic et al., 

2002, 2004). In this sense, behaviour in unexpected situations involving risk at some 

degree (emergency situations) could be more dependent on those automatic processes of 

risk assessment than on rational evaluations. This explanation would be related to 

research on positive and negative urgency, showing that both positive and negative 

mood states could lead to behave rashly (Cyders & Smith, 2007; Cyders et al., 2007). 

These results have several implications in different areas. As far as the 

experimental area is concerned, the current results indicate that research about risk 

perception should consider both the objective and the subjective ways of risk 

perception, as they can be unrelated. Regarding the practical implications for road 

safety, on the one hand, commercial advertisements are usually placed in streets in order 

for both pedestrians and drivers to be exposed to them. In the case of advertisements 

with a strong emotional content, this could imply a risk for road users exposed to them. 

Likewise, the risk of crossing a crosswalk while watching the mobile phone has been 

pointed out. While this assertion is true, the present research goes further and could 

imply that a pedestrian walking on the sidewalk and watching an emotional video clip 



could get an emotional state which could affect him / her as far as the ability of risk 

perception for a certain time lapse is concerned. On the other hand, traffic safety 

campaigns should focus also on emotional regulation strategies, so that road users can 

be capable of dealing with their emotional states and, therefore, ofbehaving more safely. 

The same can be said of psychological interventions oriented to risky drivers and 

pedestrians, which should consider this issue, too. 

Finally, the present research has some limitations. First, the samples of study 

comprised only young people, so the results can be extrapolated only to this age 

population. Further studies should be conducted to replicate the current results in older 

and younger people. Second, this study analysed risk perception as one of the main 

predictors of risky behaviour. While there is research supporting this idea, there are 

some other variables influencing unsafe behaviour, such as internalization of rules 

(Granié, 2009) or crosswalk design (Larsen, Buliung, & Faulkner, 2013). Moreover, 

risk-taking was not measured in the current study. While the main aim was to analyse 

the relationship between emotional states and risk perception, future research should 

verify the link between emotional states, risk perception and risky behaviour. For 

example, following the current experimental paradigm, after watching each clip and 

providing a perceived risk rating, the participants could be easily asked about how 

likely it is that he/she would engage in that pedestrian behaviour. Third, only two 

emotions were assessed. Future research should analyse the effect of other basic 

emotions on risk perception or directly on risky behaviour. Some research has been 

conducted aiming this in other (traffic non-related ) contexts, such as working 

environments (Bhandari, Hallowell, Van Boven, Gruber, & Welker, 2016a; Cafagna & 

Barattucci, 2019; Tixier, Hallowell, Albert, van Boven, & Kleiner, 2014). Likewise, 

other technologies, such as virtual reality and eye tracking, should be implemented in 



this kind of research fields in order to improve the ecological validity of the studies. 

Finally, the last limitation is related to the gender composition of the three groups. 

Despite the male / female ratio being equivalent in the three groups, there were many 

more female than male participants in the three cases. Future research should analyse 

differences by gender in the effect of emotional state on risk perception. Literature has 

shown that male perceive less risk than women and take more risks as pedestrians 

(Herrero-Fernández, 2015; Herrero-Fernández et al., 2016), in consequence, it is a 

relevant variable to consider in future research. 

  

References 

Alonso, F., Esteban, C., Useche, S., & Colomer, N. (2018). Effect of Road Safety 

Education on Road Risky Behaviors of Spanish Children and Adolescents: 

Findings from a National Study. International Journal of Environmental 

Research and Public Health, 15(12). doi: 10.3390/ijerph15122828 

Alloy, L. B., & Abramson, L. Y. (1979). Judgment of contingency in depressed and 

nondepressed students: Sadder but wiser? Journal of Experimental Psychology: 

General, 108, 441-485.  

Bhandari, S., Hallowell, M. R., Van Boven, L., Gruber, J., & Welker, K. M. (2016a). 

Emotional States and Their Impact on Hazard Identification Skills. 

Bhandari, S., Hallowell, M. R., Van Boven, L., Gruber, J., & Welker, K. M. (2016b). 

Emotional states and their impact on hazard identification skills. Paper 

presented at the Construction Research Congress 2016: Old and New 

Construction Technologies Converge in Historic San Juan. 

Bless, H., Bohner, G., Schwarz, N., & Strack, F. (1990). Mood and persuasion: A 

cognitive response analysis. Personality and Social Psychology Bulletin, 16, 

331-345.  

Brosseau, M., Zangenehpour, S., Saunier, N., & Miranda-Moreno, L. (2013). The 

impact of waiting time and other factors on dangerous pedestrian crossings and 

violations at signalized intersections: A case study in Montreal. Transportation 

Research Part F: Traffic Psychology and Behaviour, 21, 159-172.  



Cafagna, D., & Barattucci, M. (2019). Risk perception and personality: A study in the 

transportation sector. Giornale Italiano Di Medicina Del Lavoro Ed Ergonomia, 

41(3), 211-220.  

Castanier, C., Paran, F., & Delhomme, P. (2012). Risk of crashing with a tram: 

Perceptions of pedestrians, cyclists, and motorists. Transportation Research 

Part F: Traffic Psychology and Behaviour, 15(4), 387-394.  

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). 

Hillsdale, NJ: Erlbaum. 

Crundall, D., Chapman, P., Phelps, N., & Underwood, G. (2003). Eye movements and 

hazard perception in police pursuit and emergency response driving. Journal of 

Experimental Psychology: Applied, 9(3), 163-174.  

Cyders, M. A., & Smith, G. T. (2007). Mood-based rash action and its components: 

Positive and negative urgency. Personality and Individual Differences, 43(4), 

839-850. doi: 10.1016/j.paid.2007.02.008 

Cyders, M. A., Smith, G. T., Spillane, N. S., Fischer, S., Annus, A. M., & Peterson, C. 

(2007). Integration of impulsivity and positive mood to predict risky behavior: 

Development and validation of a measure of positive urgency. Psychological 

Assessment, 19(1), 107-118. doi: 10.1037/1040-3590.19.1.107 

Choi, B., Jebelli, H., & Lee, S. (2019). Feasibility analysis of electrodermal activity 

(EDA) acquired from wearable sensors to assess construction workers' perceived 

risk. Safety Science, 115, 110-120. doi: 10.1016/j.ssci.2019.01.022 

Christie, M. J. (1976). Electrodermal activity. In O. W. Hill (Ed.), Modern trends in 

psychosomatic medicine (Vol. 3). London: Butterworth. 

Deffenbacher, J. L. (2008). Anger, aggression, and risky behavior on the road: A 

preliminary study of urban and rural differences. Journal of Applied Social 

Psychology, 38(1), 22-36.  

DGT. (2018). Las principales cifras de la siniestralidad vial. España 2017. [The main 

numbers of road accident rates. Spain 2017] 

http://www.dgt.es/Galerias/seguridad-vial/estadisticas-e-

indicadores/publicaciones/principales-cifras-siniestralidad/Las-principales-

cifras-2017-Internet.pdf 

Drace, S., & Ric, F. (2012). The Effect of Emotions on Risk Perception: Experimental 

Evaluation of The Affective Tendencies Framework. Psihologija, 45(4), 409-

416. doi: 10.2298/psi1204409d 



Ekman, P., Friesen, W. V., & Ellsworth, P. (1972). Emotion in the humanface:  

Guidelines  for  research  and  an  integration  of  findings. New York: 

Pergamon Press. 

Elander, J., West, R., & French, D. (1993). Behavioral correlates of individual 

differences in road-traffic crash risk: An examination of methods and findings. 

Psychological bulletin, 113(2), 279-294.  

Elias, W., & Shiftan, Y. (2012). The influence of individual's risk perception and 

attitudes on travel behavior. Transportation Research Part A: Policy and 

Practice, 46(8), 1241-1251.  

Escanes, G., & Poo, F. M. (2018). Driving anger in Argentina. Safety Science, 105, 228-

237. doi: 10.1016/j.ssci.2018.02.019 

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power 3: A flexible 

statistical power analysis program for the social, behavioral, and biomedical 

sciences. Behavior Research Methods, 39(2), 175-191. doi: 

10.3758/BF03193146 

Ferrer, R. A., Maclay, A., Litvak, P. M., & Lerner, J. S. (2017). Revisiting the Effects of 

Anger on Risk-Taking: Empirical and Meta-Analytic Evidence for Differences 

Between Males and Females. Journal of Behavioral Decision Making, 30(2), 

516-526. doi: 10.1002/bdm.1971 

Field, A. (2005). Discovering statistics using SPSS (3 ed.). London: SAGE. 

Fuller, R., McHugh, C., & Pender, S. (2008). Task difficulty and risk in the determi-

nation of driver behaviour. European Review of Applied Psychology, 58(1), 13-

21.  

Gallo, E., Lucenteforte, E., Firenzuoli, F., Menniti-Ippolito, F., Maggini, V., Pugi, A., . . 

. Vannacci, A. (2014). Herbalists' perception of risks involving commonly sold 

medicinal plants in Italy. Complementary Therapies in Medicine, 22(1), 81-86. 

doi: 10.1016/j.ctim.2013.12.002 

Granié, M. A. (2009). Effects of gender, sex-stereotype conformity, age and 

internalization on risk-taking among adolescent pedestrians. Safety Science, 

47(9), 1277-1283.  

Granié, M. A., Pannetier, M., & Guého, L. (2013). Developing a self-reporting method 

to measure pedestrian behaviors at all ages. Accident Analysis and Prevention, 

50, 830-839.  



Groot, J. I. M., Steg, L., & Poortinga, W. (2013). Values, perceived risks and benefits, 

and acceptability of nuclear energy. Risk Analysis, 33(2), 307-317.  

Gross, J. J., & Levenson, R. W. (1995). Emotion elicitation using films. Cognition & 

Emotion, 9, 87-108. doi: 10.1080/02699939508408966 

Herrero-Fernández, D. (2015). Desarrollo de un cuestionario breve para la medición del 

comportamiento arriesgado en peatones jóvenes [Development of a brief 

questionnaire to measure risky behavior in adolescent pedestrians]. Revista 

Colombiana de Psicología, 21(2), 271-284.  

Herrero-Fernández, D. (2016). Psychophysiological, subjective and behavioral 

differences between high and low anger drivers in a simulation task. 

Transportation Research Part F: Traffic Psychology and Behavior, 42, 365-375. 

Doi: 10.1016/j.trf.2015.12.015 

Herrero-Fernández, D., & Fonseca-Baeza, S. (2017). Angry thoughts in Spanish drivers 

and their relationship with crash-related events. The mediation effects of 

aggressive and risky driving. Accident Analysis and Prevention, 106, 99-108.  

Herrero-Fernández, D., Macía-Guerrero, P., Silvano-Chaparro, L., Merino, L., & 

Jenchura, E. (2016). Risky behavior in young adult pedestrians: Personality 

determinants, correlates with risk perception and gender differences. 

Transportation Research Part F: Traffic Psychology and Behavior, 36, 14-24.  

Herrero-Fernández, D., Oliva-Macías, M., & Parada-Fernández, P. (2019). Predicción 

de la accidentabilidad en función de los comportamientos arriesgados y 

agresivos al volante: Diferencias según la edad y el género [Prediction of 

accident rate from risky and aggressive behavior behind the wheel: Differences 

by age and gender]. Revista de Psicopatología y Psicología Clínica, 24(2), 93-

104.  

Herrero-Fernández, D., Oliva-Macías, M., & Parada-Fernández, P. (2019). 

Development of the Pedestrian Anger Scale. A pilot study. The Spanish Journal 

of Psychology, 22, e37. doi: 10.1017/sjp.2019.36 

Hogarth, R. M., Portell, M., & Cuxart, A. (2007). What risks do people perceive in 

everyday life? A perspective gained from the experience sampling method 

(ESM). Risk Analysis, 27(6), 1427-1439. doi: 10.1111/j.1539-

6924.2007.00978.x 



Jeon, M. (2016). Don't cry while you're driving: sad driving is as bad as angry driving. 

International Journal of Human-Computer Interaction, 32(10), 777-790. doi: 

10.1080/10447318.2016.1198524 

Jeon, M., & Zhang, W. (2013). Sadder but wiser? effects of negative emotions on risk 

perception, driving performance, and perceived workload. Paper presented at 

the Proceedings of the Human Factors and Ergonomics Society. 

Jones, M. P., Chapman, P., & Bailey, K. (2014). The influence of image valence on 

visual attention and perception of risk in drivers. Accident Analysis and 

Prevention, 73, 296-304. doi: 10.1016/j.aap.2014.09.019 

Kahneman, D., & Frederick, S. (2002). Representativeness revisited: Attribute 

substitution in intuitive judgment. In T. Gilovich, D. Griffin & D. Kahneman 

(Eds.), Heuristics and biases: The psychology of intuitive judgment (pp. 49-81). 

New York: Cambridge University Press. 

Karpova, G., Sigova, M., Kruglova, I., & Kelbakh, S. (2017). Conditions and Current 

Trends for Improving Road Safety in Federal Highways in Russia. In U. 

Brannolte, P. Pribyl & V. Silyanov (Eds.), 12th International Conference - 

Organization and Traffic Safety Management in Large Cities Spbotsic-2016 

(Vol. 20, pp. 272-276). 

Khan, S. M., & Chreim, S. (2019). Residents' perceptions of radon health risks: a 

qualitative study. Bmc Public Health, 19(1). doi: 10.1186/s12889-019-7449-y 

Kinnear, N., Kelly, S. W., Stradling, S., & Thomson, J. (2013). Understanding how 

drivers learn to anticipate risk on the road: A laboratory experiment of affective 

anticipation of road hazards. Accident Analysis & Prevention, 50(0), 1025-1033.  

Kinnear, N., Stradling, S., & McVey, C. (2008). Do we really drive by the seats of our 

pants. In L. Dorn (Ed.), Driver behaviour and training, vol. III (pp. 349-365). 

Aldershot: Ashgate Publishing Limited. 

Krahe, B., Moller, I., Kirwil, L., Huesmann, L. R., Felber, J., & Berger, A. (2011). 

Desensitization to Media Violence: Links With Habitual Media Violence 

Exposure, Aggressive Cognitions, and Aggressive Behavior. Journal of 

Personality and Social Psychology, 100(4), 630-646. doi: 10.1037/a0021711 

Kuttschreuter, M., & Hilverda, F. (2019). "Listen, did you hear...?" A structural 

equation model explaining online information sharing on the risks of 

nanotechnology in food. Food Quality and Preference, 76, 118-132. doi: 

10.1016/j.foodqual.2019.03.011 



Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (2005). International affective picture 

system (IAPS): Affective ratings of pictures and instruction manual (Tech. Rep. 

A-6). Gainesville: University of Florida. 

Larsen, K., Buliung, R. N., & Faulkner, G. E. J. (2013). Safety and School Travel: How 

Does the Environment Along the Route Relate to Safety and Mode Choice? 

Transportation Research Record, 2327, 9-18. doi: 10.3141/2327-02 

Lench, H. C., Flores, S. A., & Bench, S. W. (2011). Discrete emotions predict changes 

in cognition, judgment, experience, behavior, and physiology: A meta-analysis 

of experimental emotion elicitations. Psychological bulletin, 137, 834-855. doi: 

10.1037/a0024244 

Lichenstein, R., Smith, D. C., Ambrose, J. L., & Moody, L. A. (2012). Headphone use 

and pedestrian injury and death in the United States: 2004-2011. Injury 

Prevention, 18(5), 287-290. doi: 10.1136/injuryprev-2011-040161 

Liu, Y., Xie, C., She, S. X., Chen, G., & Li, L. (2013). Emotion and Aversion towards 

Timing Ambiguity in the Perception of Environmental Risks. In L. A. N. Hua 

(Ed.), 2013 International Conference on Management Science and Engineering 

(pp. 1433-1438). 

López, M., Encinas, F., & Muñoz, L. (1994). Diferencias individuales en la elicitación 

de las respuestas de orientación y defensa [Individual differences in orientation 

and defensive responses]. Estudios de Psicología, 52, 67-82.  

Lynn, R. (1966). Attention, arousal, and the orientation reaction. Oxford: Pergamon 

Press. 

Ma, C. X., Yang, D., Zhou, J. B., Feng, Z. X., & Yuan, Q. (2019). Risk Riding 

Behaviors of Urban E-Bikes: A Literature Review. International Journal of 

Environmental Research and Public Health, 16(13). doi: 

10.3390/ijerph16132308 

Mesken, J., Hagenzieker, M. P., Rothengatter, T., & de Waard, D. (2007). Frequency, 

determinants, and consequences of different drivers' emotions: An on-the-road 

study using self-reports, (observed) behaviour, and physiology. Transportation 

Research Part F: Traffic Psychology and Behaviour, 10(6), 458-475.  

Nisa'Minhad, K., Ali, S. H. M., Khai, J. O. S., & Ahmad, S. A. (2016). Human emotion 

classifications for automotive driver using skin conductance response signal. 

Paper presented at the 2016 International Conference on Advances in Electrical, 

Electronic and Systems Engineering. 



Ojo, T., Adetona, C. O., Agyemang, W., & Afukaar, F. K. (2019). Pedestrian risky 

behavior and safety at zebra crossings in a Ghanaian metropolitan area. Traffic 

Injury Prevention, 20(2), 216-219. doi: 10.1080/15389588.2018.1555372 

Peng, Z. Y., Wang, Y., & Chen, Q. (2019). The generation and development of road 

rage incidents caused by aberrant overtaking: An analysis of cases in China. 

Transportation Research Part F-Traffic Psychology and Behaviour, 60, 606-

619. doi: 10.1016/j.trf.2018.12.002 

Peters, E., Västfjäll, D., Gärling, T., & Slovic, P. (2006). Affect and decision making: a 

hot topic. Journal of Behavioral Decision Making. Special Issue: The Role of 

Affect in Decision Making, 19(2), 79-85.  

Plotnikova, M. A. (2018). Practice-oriented researches in the field of Traffic 

Psychology (according to foreign publications). Social Psychology and Society, 

9(4), 108-118. doi: 10.17759/sps.2018090410 

Predatu, R., David, D. O., & Maffei, A. (2020). The effects of irrational, rational, and 

acceptance beliefs about emotions on the emotional response and perceived 

control of emotions. Personality and Individual Differences, 155. doi: 

10.1016/j.paid.2019.109712 

Rajesh, R., Srinath, R., Sasikumar, R., & Subin, B. (2017). Modeling safety risk 

perception due to mobile phone distraction among four wheeler drivers. Iatss 

Research, 41(1), 30-37. doi: 10.1016/j.iatssr.2016.08.002 

Rea, L. M., & Parker, R. A. (1992). Designing and conducting survey research. San 

Francisco: Jossey-Bass. 

Salas, C. E., Radovic, D., & Turnbull, O. H. (2012). Inside-out: Comparing internally 

generated and externally generated basic emotions. Emotion, 12(3), 568-578. 

doi: 10.1037/a002581 

Schwarz, N., & Clore, G. L. (2007). Feelings and phenomenal experiences. In E. T. 

Higgins & A. W. Kruglanski (Eds.), Social psychology: Handbook of basic 

principles (pp. 385-407). New York, NY: Guilford Press. 

Sikron, F., Baron-Epel, O., & Linn, S. (2008). The voice of lay experts: Content 

analysis of traffic accident "talk-backs". Transportation Research Part F-Traffic 

Psychology and Behaviour, 11(1), 24-36. doi: 10.1016/j.trf.2007.06.001 

Slovic, P., Finucane, M. L., Peters, E., & MacGregor, D. G. (2002). The affect heuristic. 

In T. Gilovich, D. Griffin & D. Kahneman (Eds.), Heuristics and biases. 

Cambridge: Cambridge University Press. 



Slovic, P., Finucane, M. L., Peters, E., & MacGregor, D. G. (2004). Risk as analysis and 

risk as feelings: some thoughts about affect, reason, risk, and rationality. Risk 

Analysis, 24(2), 311-322.  

Sokolov, E. N. (1990). Comment on Barry’s paper. The orienting response: stimulus 

factors and response measures. Pavlovian Journal of Biological Science, 25, 99-

100.  

Tixier, A. J. P., Hallowell, M. R., Albert, A., van Boven, L., & Kleiner, B. M. (2014). 

Psychological antecedents of risk-taking behavior in construction. Journal of 

Construction Engineering and Management, 140(11). doi: 

10.1061/(asce)co.1943-7862.0000894 

Västfjäll, D. (2002). Emotion induction through music: A review of the musical mood 

induction procedure. Musicae Scientiae, 6, 173-2011.  

Velten, E. (1968). A laboratory task for induction of mood states. Behaviour Research 

and Therapy, 6, 773-482. doi: 10.1016/0005-7967(68)90028-4 

Wang, X. S., & Xu, X. Y. (2019). Assessing the relationship between self-reported 

driving behaviors and driver risk using a naturalistic driving study. Accident 

Analysis and Prevention, 128, 8-16. doi: 10.1016/j.aap.2019.03.009 

Waters, E. A. (2008). Feeling good, feeling bad, and feeling at-risk: A review of 

incidental affect’s influence on likelihood estimates of health hazards and life 

events. Journal of Risk Research, 11(5), 569-595.  

Westermann, R., Spies, K., Stahl, G., & Hesse, F. W. (1996). Relative effectiveness and 

validity of mood induction procedures: A metaanalysis. European Journal of 

Social Psychology, 26, 557-580.  

Wickramasekera, I., Pope, A. T., & Kolm, P. (1996). On the interaction of 

hypnotizability and negative affect in chronic pain: Implications for the 

somatization of pain: Implications for the somatization of trauma. Journal of 

Nervous and Mental Disease, 184(10), 628-635.  

Wilde, G. J. S. (1982). The theory of risk homeostasis: implications for safety and 

health. Risk Analysis, 2, 209-225.  

Wilde, G. J. S. (1988). Risk homeostasis theory and traffic accidents: propositions, 

deductions, and discussion of dissension in recent reactions. Ergonomics, 31(4), 

441-468.  

Williams, L. M., Das, P., Liddell, B., Olivieri, G., Peduto, A., Brammer, M. J., & 

Gordon, E. (2005). BOLD, sweat and fears: fMRI and skin conductance 



distinguish facial fear signals. NeuroReport: For Rapid Communication of 

Neuroscience Research, 16(1), 49-52.  

Zefferelli, F. (Writer). (1979). The champ. United States: MGM Entertainment. 

Zhou, R., Horrey, W. J., & Yu, R. (2009). The effect of conformity tendency on 

pedestrians' road-crossing intentions in China: An application of the theory of 

planned behavior. Accident Analysis and Prevention, 41(3), 491-497. 

 

 

 



 

Fig. 1a. A photogram taken from a clip representing a risky situation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. 1b. A photogram  taken from a clip representing a non-risky situation



 

Fig. 2. Interaction effect of group (type of emotion) and level of risk situations on SCL. 

Significance (p-values) are referred to the intragroup differences in activation in high 

risk situation and low risk situations. 

 

 

 

 

 

 

 

 

 



 

Fig. 3. Interaction effect of group (type of emotion) and level of risk situations on SCR. 

Significance (p-values) are referred to the intragroup differences in activation in high 

risk situation and low risk situations. 

 

 

 

 

 

 

 

 



 

Fig. 4. Interaction effect of group (type of emotion) and level of risk situations on 

subjectively perceived risk. Significance (p-values) are referred to the intragroup 

differences in activation in high risk situation and low risk situations. 


