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[bookmark: _Hlk98612381] Driving every day can be an experience that can steer the road participant from low arousal to the extreme high with devastating consequences if control is lost and anger becomes hostile. The present cross-sectional anonymous survey investigated the gender differences in driving anger and the roles of stress, self-esteem and trait aggression in the onset of road rage. The three proposed hypotheses demonstrated that for a heterogeneous general population of drivers (N = 70), no gender differences were found in driving anger. Furthermore, stress, self-esteem, and aggression had a significant impact on driving anger. Future research should focus on using new wave technology (i.e., autonomous driving assisting systems) and the internet of things to develop means to decrease the onset of road rage, protect life, and diminish insurance and health costs.
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Commuting by car makes up almost 18% of the world population (Chaterson, 2018) and occupies a significant daily time (Handy, 2005). United Nations (2019) estimates the world population at 7.8 billion people from where the number of cars on the road (Urry, 2004) in 2004 was around 700 million. In contrast, Hawken et al. (1999) predictions depict that the vehicles on the road will triple by 2050, with present-day estimations (Hedges & Company, 2021) of 1.4 billion cars on the roads. 
The mass production of the automobile starting from the 1900s is a continuation of a broad historical interval of urban commuting (Kaiser, 2000; Laurence, 2010; Poehler, 2006) using vehicles (e.g., horse-pulled carts). The internal combustion engine and the Model-T revolution (Mihaela, 2015) opened the access of the masses to personal vehicle use. Because of the accelerated globalisation processes manifested in the second half of the twentieth century, the Vienna Convention on Road Signs and Signals addressed the global spread of the car and legislated a unified system of regulations necessary to reinforce the safety of drivers and other road participants (Signalah, 1995).
Safer road conditions and the increasing quality of the technology (Elias, 1995), together with affordability of consumables (e.g., parts, fuel), allowed the motor car (Lyons & Chatterjee, 2008) to become the preferred way of transportation for the masses. The distances between home and work increased with the time spent in the car commuting between errands (Handy, 2002; Handy et al., 2005). The daily use of the vehicle can vary from leisure, shopping, commuting and child-related trips (Ramos et al., 2020) to racing (Minoyama & Tsuchida, 2004; Piezunka et al., 2018). 
Globally, regardless of transmission or fuel type, the hybrid car-driver are functioning in a network determined by rules (i.e., written and unwritten) and predisposed to become an expressive extension of the driver (e.g., expressing anger by honking, revving the engine, flashing lights, squeal the tires). Worldwide (Alonso et al., 2017; Mizel et al., 1997; Sullman et al., 2007; Sullman et al., 2017), the body of the driver (Dant, 2013) is used for motor responses (e.g., yielding pedestrians) and behavioural repertoires (e.g., smiles, gestures, verbal abuse).
Summarising the comprehensive list of Groeger (2013) driving is incorporating motor responses and behavioural repertoires (Duncan et al., 1991; Jeannerod, 1997; Kosslyn, 1994); assessing distance, speed and time (Bruce et al., 1996; Groeger et al., 1999; Kline & Fuchs, 1993); perceptual motor-skills (Brackstone & McDonald, 1999; Chapman & Underwood, 1998; Van der Host, 1991; Yilmaz & Warren, 1995); attention, automaticity, and distraction (Bourke, 1997; Stuss et al., 2995; Schneider & Shiffrin, 1977); learning, and training (Clegg, 2000; Groeger &; Wulf et al., 1993); memory (Hintzman et al., 1992, Nairne, 1990; Verster et al., 2002); appraisal, efficacy and action (Locke, 1997; Groeger & Grande, 1996); age and neurological damage (McGwinn et al., 1998; Owsley & McGwin, 1999; Sagberg, 1998). 
Because of the space limitations of the present paper, the details of driving will not be analysed at high resolution. The main focus will reference the importance of stress, self-esteem, and aggression as influencing factors for road rage.
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VandenBos (2015) defines stress as the psychological response to internal or external events that require adjustment or coping strategies. 
The driving environment represents a network where driving is a skilled-based rule-governed expressive activity involving balancing capability and task difficulty to avoid loss (i.e., control or financial) and ongoing real-time interaction with other traffic participants to avoid accidents while maintaining and enhancing self-image. The internal states and intentions influence the locus of control of the driver in response to external circumstances and their consequences (Bjørkly, 2006). Allen et al. (2018) emphasise that situational factors represent environmental situations that interact with the internal locus of control of the person to stimulate or inhibit a default state (e.g., aggression). Anderson and Carnagey (2004) argue that stress (Gulian et al., 1989; Hennesy, 2000; Hennesy & Wiesenthal, 1997, 1999; Matthews, 2001), provocation (Dahlen & Ragan, 2004), frustration (Cackowski & Nasar, 2003; Scott-Parker et al., 2018), pain (Eisenberger, 2012; Sturgeon & Zautra, 2016), and temperature (Anderson, 2001; Groves & Anderson, 2018) represent an increased risk for increased aggression. 
Numerous research has shown that mild stress is beneficial to health and homeostasis (Kouda & Iki, 2010) with benefits in preventing diseases and increasing the quality of life. Exposure to mild stress can improve resilience (Cuesta & Singer, 2012) and longevity (Rattan, 2007; 2012). Furthermore, proficient homeodynamics (Rattan, 2012) can have beneficial implications for allostasis (McEwen & Wingfield, 2003) and hormesis (Wiegant et al., 2013).
In contrast, exposure to high stress can onset a self-sustain degenerative mechanism where the overproduction of stress hormones unbalances homeostasis (e.g., cortisol) with a severe impact on memory (Wirkner et al., 2018) attention (Schwabe, 2017; Wirkner et al., 2018), attitudes and behaviour (Sandy & Haller, 2015). 
The effects of stress on social behaviours can span from irritations to hostility and anti-social actions. The implications of stress are ubiquitous during the individual's life. Vast consideration was given by research over the consequences of maternal stress (DiPietro et al., 2002), fundamental developing stages (Compas, 1987), socio-economic status (Gallo et al., 2013), pollution (Petrowski et al., 2019), diet, and fitness (Schultchen et al., 2019) over the development of the individual. Gallo et al. (2013, N = 318) study have emphasised that low SES is not a marker for elevated stress showing that participants with high SES presented work-related high chronic stress. In addition, because commuting is part of everyday routine, Petrowski et al. (2019, N = 764) study emphasises that next to the factors with implications in stress onset, pollution and exposure to teratogens (e.g., hydrocarbons fumes) can have long-term effects on mental and physical health (e.g., depression, anxiety, low intellectual ability). The accumulation of factors responsible for the onset of stress-producing mechanisms determines structural changes in the brain due to adaptation to challenges (i.e., structure-function dichotomy). Various research has shown the importance of interactions of the biological structures (e.g., the brain and organs) with chemicals (i.e., hormones) secreted due to exposure to stressors. The mechanism of stress structure-function can be translated into several steps. First, the activation of the HPA axis and the importance of glucocorticoids (de Kloet et al., 2008) and monoaminergic, serotonergic and dopaminergic systems influence the regulation of social behaviours (Russo & Nestler, 2013). Second, extrahypothalamic corticotropin-releasing hormone (CRH) influence anti-social behaviours (Hostetler & Ryabinin, 2013; Maestripieri et al., 2005) together with oxytocin and vasopressin hormones are modulating emotional behaviours (i.e., anxiety and depression) and nuances of social behaviour. Third, epigenetic mechanisms (e.g., structure-function dichotomy) influence brain systems (e.g., HPA axis) and exerts various effects on behaviour (Zovkic, 2013). 
The individual locus of control, stability, and controllability plus everyday stressors contribute to forming a system of consequences sufficiently robust to generate cues responsible for behavioural attitudes in everyday life and traffic situations.     
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Self-esteem (VandenBos, 2015) represents the degree to which the qualities and characteristics contained in one's self-concept are perceived to be positive. 
Coopersmith (1967) emphasises the idea that self-esteem originates as a concept made and maintained by the individual personal judgement regarding the self and is relative to the perceptions and understanding of the originator concerning the abilities to be successful or worthy. As a variable, self-esteem is not always constant. Self-esteem stability (VandenBos, 2015) is represented by the short-term fluctuations around a relative baseline of self-esteem. The factors influencing the skewing around the SE baseline can depend on the individual's locus of control with more significant effects for persons predisposed to perceive threats on self-worth. 
The importance of emphasising the role of self-esteem as generated by the individual is fundamental when corroborated with concepts such as egotism, ego-defensiveness (Baumeister et al., 1996), self-serving bias (Svenson, 1981; Dodge et al., 2015), self-enhancing triad [i.e., Sedikides & Gregg (2007) above-average effect, the illusion of control, unrealistic optimism]. The factors responsible for modulating the self-concept cues can orient the individual towards both spectrums of homeostasis (i.e., negative or positive), as shown by research (Ernst & Herxheimer, 1996; Strauman et al., 1993). Coping strategies are activated with self-concepts detrimental to health (e.g., failures, inconsistencies, and stressors), which comprise escape, denial, downplay the threat, self-expression (Pennebaker, 1997), or attack-the-threat (Bushman et al., 1999). Research carried out by Bushman and colleagues (1999) shows that using catharsis hoping to reduce the level of aggression takes the actor in a self-generated loop responsible for inducing increased levels of negative attitudes. 
Baumeister et al. (1996) examined the negative attitudes concluding that propensity to aggress is particular to individuals with high self-esteem (HSE) characterised by arrogance, conceitedness, assertiveness (Keernis et al., 1989), and narcissism (Rhodewalt et al., 1998; Bushman & Baumeister, 1998; Schreer, 2002) and not to (LSE) low self-esteem (Leary et al., 1995) individuals. Baumeister and associates (1996) argued that numerous individuals with HSE are quietly self-confident and non-hostile and concluded that aggression is associated with HSE when SE is threatened. 
Brown (1986) self-enhancement theory (SET) suggested that when evaluation of the milieu is estimated as threatening to the SE, the actors' view of the other will be actively changed. When comparing with other people, individuals tend to over-attribute positive characteristics to themselves and simultaneously over-attribute negative traits to others (e.g., 'you are an idiot!'). 
	In contrast with SET, downward theory (Wills, 1981) states that the positive view of self is actively maintained by choosing less able other to compare oneself, or where is not possible, by actively derogating the attributes of the other. 
Ziegler-Hil et al. (2013) argued that SE appears to connect the five personality dimensions (i.e., openness, conscientiousness, extraversion, agreeableness, neuroticism - OCEAN) and is associated with high levels of extraversion, agreeableness, conscientiousness, where LSE appear to have low levels of openness. 
The causes of aggressive driving are complex, and the factors implicated in the onset of deviant behaviour are variated and relative. However, research emphasised that the emotional state has significant implications in determining actions (Kovácsová et al., 2016; Tinella et al., 2021) when driving. For example, Alonso et al. (2019) stated that profanity iteration produces anxiety, nervousness, and hesitation, leading to endangering the road participants. Opposite to aggression (i.e., high arousal), sadness (i.e., low arousal) can be associated with detail-oriented processing (Gasper & Clone, 2002) responsible for producing speed limit violations and lane departure. The effects of anger and sadness come from the same overarching mechanism, having detrimental effects on road safety (Jeon, 2016).
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Aggression (VandenBos, 2015) is defined as behaviour aimed at harming others physically or psychologically. Aggression can qualify as hostile when the actor intentionally causes injury or harm; the levels vary from impulsive-affective-reactive aggression (IARA) to predatory-instrumental-proactive aggression (PIPA). 				
IARA (Lickley & Sebastien, 2018) refers to impulsive-aggressive behaviour in response to actual or imaginary threats, provoking frustration, and focusing directly towards the perpetrator (Berkowitz, 1989). IARA is connected to poor emotional and executive control in contrast with PIPA, which is associated with high levels of neuroticism and lack of empathy (Frick & Viding, 2009) involves an action carried out to achieve a goal (e.g., crashing into another car). 
Recent research investigating human aggression reached the point when multiple disciplines had converged to create a unified theory of aggression. Allen et al. (2018) general aggression model (GAM) incorporate social, cognitive, biological, developmental, and environmental factors when analysing human aggression. 
An essential factor in analysing human aggression is emphasised by Tremblay & Belchevski (2004), who provided support for a link between trait aggression and aggressive behaviour (Bushman, 1995; Deffenbacher et al., 1994), concluding that people are susceptible to getting angry and retaliate when exposed to hostile or malicious cues. Tremblay and Belchevski (2004) study argue that trait aggression predicts how one would respond in live situations (e.g., driving) and emphasise the construct validity of the Aggression Questionnaire (Buss & Perry, 1992). As in the case of SE, there will be a percentage of individuals who will not act aggressively in response to stressors. However, unclear situations can provoke the activation of biases or lack of consideration of all cue factors.
Aggressive behaviour can result from psychological consequences of confronting cues that produce frustration or dangerous situations. Stress (Gulian et al., 1989; Hennesy, 2000; Hennesy & Wiesenthal, 1997, 1999; Matthews, 2001), heat (Anderson, 2001; Groves & Anderson, 2018), fear of death can onset aggressive behaviours. 
	As in the case of stress and SE, traffic stressors (e.g., dangerous manoeuvres or frustration situations) produce endocrine and automated responses (e.g., reflexes and HPA axis activation), emotional reactions (e.g., fear, anxiety, frustration), cognitive effects (e.g., narrowing of the sound field of view), and behaviour change (e.g., aggression).
Neurological appraisal of aggression mechanisms occupies a vast area of research. Because of the space restriction of this paper, not all aspects will be discussed. However, the research (Deffenbacher et al., 2003) emphasises that abnormal expressions of aggressive behaviour originate in a dysregulation of the neuronal circuits and neurochemical pathways that mediate normal social affective-aggressive behaviours. Considering the aversive driving conditions responsible for producing negative affect, Eisenberger and Lieberman (2004) concluded that such categorisation can fall under the interpretation of social pain. Therefore, strategies can be implemented to reduce and minimise social pain resulting from bad encounters on the roads (e.g., CBT, mild analgesics).
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Black and Grant (2014) argue that DSM-5 does not recognise road rage (RR) as a mental disease. VandenBos (2015) describes RR as an aggressive and confrontational behaviour while driving, triggered by a real or imaginary transgression of another driver. Research (Knee et al., 2001; Mizell et al., 1997; Neighbors et al., 2002) emphasises the RR can have as onset traffic congestion, illegalities, police presence, obscenities that can result in hostile verbal expression, hazardous driving and violence (Knee et al., 2001).
Most severe repercussions (i.e., death) are analysed by Mizell et al. (1997), revealing cases ended in death for reasons spanning from 'he cut me off,' 'it was an argument over a parking spot,' nobody gives me the finger,' s/he was driving too slowly,' 'they kept tailgating me.' Mizell and colleagues (1997) argue that RR is a phenomenon that uses not just the vehicle as a weapon but every instrument that can cause injury (e.g., fists, feet, tire irons, jack handles, baseball bats, knives, hurled projectiles, clubs, defensive sprays, weapons, and miscellaneous).
Knee and collaborators (2001) study emphasised research undertaken by the British Automobile Association (N = 526) that showed that typical aggressive driving behaviour as a consequence of driving anger (DA) manifested in aggressive tailgating (62%), headlight flashing (59%), obscene gestures (48%), deliberately obstructing other road participants (21%), and verbal abuse (16%). As in the case of Bushman et al. (1999), showing that catharsis is a self-generated mechanism producing more negative affect, the study carried out by Malta et al. (2001) concluded that the aggressive drivers from the sample reported a reduced ability to control their anger after being exposed to stressful road scenarios. Furthermore, Malta and colleagues (2001) showed that aggressive drivers were physiologically more reactive to the aggressive driving stimuli manifesting elevated facial muscles tension, higher blood pressure in contrast with controls who were less reactive to the same stimuli. 
In another study, Deffenbacher et al. (2003) focused on high-anger problem (HAP) drivers and concluded that drivers more prone to anger reacted more aggressively when faced with provocations and found no significant differences in aggression between gender.
Replication of gender aggression whilst driving (Deffenbacher et al., 1996; 2001) showed that men and women differentiate by the type of aggression and risky behaviour. Meanwhile, Sullman and colleagues (2017) research showed that mean scores for DA were compared using the Mann-Whitney U test and concluded that males manifested less DA than women; still, males reported more personal physical aggressive expressions of anger than their female counterparts.
	The differentiation of gender aggression is emphasised by Mizel et al. (1997), showing that in the United States, from 10,037 accidents between 1990-1996, only 413 females were involved as perpetrators with the proclivity to use the vehicle as a preferred instrument of retribution (i.e., PIPA).
The propensity to generate negative actions to other road participants can extend beyond the immediate incident (e.g., accumulation of stress, mood, climate, overcrowding), having automated characteristics determined by personal space and anonymity (Zimbardo, 1969). The collection of factors necessary to onset adverse road behaviours can integrate the augmentation of detail-oriented processing produced by sadness (Gasper & Clore, 2002; Clore & Storebeck, 2005), anger (Jeon et al., 2014), intelligence diminution because of anger (Zajenkowski & Gignac, 2018). The interaction of a multitude of variables makes the assessment of the RR difficult. Future research using the new developments in automatisation, self-driving, and data collection should orient the mainstream science toward a unified field of better understanding and combating RR. 
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The primary intent of this cross-sectional self-reported anonymous survey examination is to explore how the negative affect factors (i.e., stress, self-esteem, and trait aggression) influence road rage. Even if the self-driving car can become a reality in the following decades, the road environment has remained relatively the same in the last century. Road rage is a global issue, as emphasised by Sullman et al. (2007), Sullman et al. (2014, 2017) and can be characterised by the same factors all over the globe. 
61% of working commuters (i.e., 1,152,631 drivers) drove to work in 2016 as Central Statistics Office (2017) reports with an increased time interval per commute (Central Statistics Office, 2017; Bureau, U. S. Census, 2018).
This cross-sectional self-reported anonymous survey focuses on the traffic participants (i.e., drivers) and how they react to the other traffic participants when predisposed to negative affect. Crick & Dodge (1994) stated that people who experience much negative affect, particularly those who perceive others as threatening, are likely to be aggressive.
In contrast, pedestrian traffic is relatively charged with a small personal space and more docile interaction (e.g., 'excuse me,' 'pardon me'). Drivers are isolated in a metal cage, ferreted by rules, and exposed to increased pressure by not completely controlling their commuting (e.g., traffic, accidents, road detours, police filters). Therefore, interaction with the road participant is not always amiable, but instead filled with beeps, honks, gestures, swears, and, more tragically, accidents (Snyder et al., 1997).
Caprara et al. (1994) state that DA stems from emotional reactivity and perceived threats to self-esteem. Stress, low self-esteem, and a predisposition towards aggression can determine a greater sensitivity to react to road rage triggers. If some disputes have no diminished consequences (e.g., beeping, cursing), some interactions can end in death (Mizell et al., 1997). As long as catharsis and venting (i.e., reducing the negative emotions by engaging in aggressive behaviour) is not helping reduce aggression, the consequences of using this method to reduce pressure can have devastating effects (Bushman et al., 2001). Negative affect can generate brain mechanics in the overproduction of stress hormones. Therefore, overproduction of stress hormones can be responsible for the aggravation of the negative affects and perpetuation of displaced aggression. Every day the traffic participant is exposed to the same conditioning cues and carries the same load between the workplace and home.
This research intends to understand how stress, attack on self-esteem and trait aggression contribute to the onset of road rage. Implication for a better road behaviour education can reinforce the road participant to avoid or combat the onset of road rage by recognising the factors that can determine the inflammation of specific interactions. The implication for a better appraisal of such factors would have repercussions not only in the road participant health but also in savings in car costs (i.e., avoiding accidents) and health (i.e., fewer medical conditions).
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Hypothesis 1 (H1).  There will be a statistically significant difference between stress and driving anger between males and females. 
Hypothesis 2 (H2). There will be a statistically significant difference between the levels of self-esteem and driving anger between males and females.
Hypothesis 3 (H3). There will be a statistically significant difference between the trait aggression and driving anger between females and males.
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	A cross-sectional sample of 75 drivers (N = 70; Male = 43, Female = 29; 77.3% Irish, 22.7% international) participated in a cross-sectional anonymous survey investigating the role of stress, self-esteem, and aggression in RR. The questionnaire distribution was fulfilled via electronic methods using Microsoft Forms and social media platforms (e.g., WhatsApp, FaceBook, YouTube) and physical methods (i.e., fliers; Appendix H) targeting the general population and presenting a snowball characteristic asking the participant to share the survey with two peers. One thousand five hundred flyers were distributed over Dublin commercial centres areas with a response rate of 3.33%. No remuneration was offered to the participants. 
[bookmark: _Toc98603972]Design
The quantitative random cross-sectional self-reported anonymous survey intends to investigate the link between stress, self-esteem, and trait aggression (i.e., PVs) with driving aggression (i.e., CV) and gender. 
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The quantitative correlational random cross-sectional self-reported anonymous survey used a battery of questionnaires evaluating stress (Appendix A), self-esteem (Appendix B), aggression (Appendix C), and DA (Appendix D). Second, an information sheet (Appendix E), the purpose of the study (Appendix F), a Microsoft Forms Survey (Appendix G) or a flyer (Appendix H) was distributed to the participants. 
Cohen et al. (1983) Perceived Stress Scale (PSS) consists of ten questions scored from zero to four (i.e., never, almost never, sometimes, fairly often, very often) with reversed scores for questions 4, 5, 7, and 8. The PSS score range is represented by low (0 - 13), moderate (14 - 26), and high (27 - 40) perceived stress. 
Rosenberg (2015) Self-Esteem Scale (RSES) contains ten questions scored from one to four (i.e., strongly disagree, disagree, agree, and strongly agree) with questions 2, 5, 6, 8, and 9 reversed coded. RSES keeps scores on a continuous scale, with higher scores indicating higher SE.
Buss & Perry (1992) Brief Aggression Questionnaire (BAQ) numbers twelve questions scored one to five (i.e., extremely uncharacteristic of me, somewhat characteristic of me, neither uncharacteristic nor characteristic of me, extremely characteristic of me) with question four reverse coded. BAQ consists of four factors (i.e., physical and verbal aggression, hostility and anger). The total score of aggression for BAQ is the sum of the factor scores.
Deffenbacher et al. (1994) Driving Anger Scale Short (DASS) contains fourteen questions scored one to five (i.e., none at all, a little, some, much, very much). The total score of DASS is the sum of the fourteen items. 
The present study shows a strong Cronbach’s Alfa for PSS (α = .72), RSES (α = .87), BAQ (α = .76), and DASS (α = .87) as iterated in research (PSS α = .85 Cohen et al., 1983; RSES α = .81 Schmitt & Allik, 2005; BAQ α = .89 Buss & Perry, 1992; DASS α= 0.80; Deffenbacher et al., 1994). 
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A Microsoft Form was made available to the participants via electronic means and physical distribution for three months. The anonymous survey included an information sheet, information about the procedure, disclaimer about remuneration, the risks involved in participating, confidentiality information, contact details, and the right to withdraw from the survey at any point. Furthermore, the eliminatory question included acceptance of information sheet, withdrawal rights, acceptance of the publication of the results, anonymous conservation of data, and consent. The survey comprised forty-six questions and required between eight and fifteen minutes to complete. The data obtained were analysed with SPSS 26 on a Windows 11 PC.  
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APA (2016) and PSI (2011) general principles were followed on the duration of the present survey (i.e., integrity, responsibility, competence, and respect for the rights and dignity of the person). 
	No deception was necessary for completing this survey, and no remuneration was offered. 
	DBS Department of Psychology Ethics Committee approved the present study and assigned supervision for the project. 
	Participant selection excluded population under 18 years of age, non-drivers, participants not giving full consent for the survey, and participants not filling all the questionnaire enquiries. 
	The survey was anonymous, and no personal information was collected (e.g., names, addresses, phone numbers, IP addresses, photos, documents). 
	An informed consent, the purpose of the study, risks, the right of withdrawal, and debrief were accessible to the participants. An emergency 24-hour hot-line service was made accessible if the survey questions would raise any emotional concerns for the participants.
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Forty-one males (M = 37.90, SD = 9.55) and twenty-nine females (M = 37.79, SD = 8.74) randomly selected participated in the survey. Participants ranged in age from 18 to 78 (M = 40.15, SD = 14.30; males M = 42.35, SD = 14.97; females M = 36.90, SD = 12.79). Elimination criteria rejected the participants not agreeing with the eliminatory questions in the informed consent and participants not responding completely to the survey questions. The remaining population (N = 70) provided written consent and comprised of 77.3% Irish drivers and 22.7% international sample. 
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SPSS 26 was used to conduct an analysis of covariance (i.e., ANCOVA) to examine the differences between stress, self-esteem, and aggression in rapport with driving aggression and gender.
Hypothesis 1 (Table 1) states that there will be a significant difference between stress and DA between males and females. An ANCOVA was conducted to examine the differences between stress and DA whilst controlling for gender. There was no significant difference between gender in rapport with stress and DA (F (1, 67) = .17, p = .68, η2 = .003); the covariate stress had a significant small relationship with the criterion variable DA with a small effect size .122 (F (1, 67) = 9.30, p = .003. η2 = .12). Therefore, the research hypothesis must be rejected. 
Hypothesis 2 (Table 2) states that there will be a significant difference between the levels of self-esteem and DA between males and females. An ANCOVA was performed to investigate the differences between self-esteem and DA whilst controlling for gender. The analysis showed that there was no significant difference between males and females in rapport with self-esteem and DA (F (1, 67) = .11, p = .74, η2 = .002); the covariate self-esteem had a significant small relationship with DA with a small effect size .06 (F (1, 67) = 4.02, p = .05, η2 = .06). Therefore, the research hypothesis cannot be accepted. 
Hypothesis 3 (Table 3) states that there will be a significant difference between trait aggression and DA between males and females. An ANCOVA was completed to examine the differences between aggression and DA whilst controlling for gender. The investigation showed that there was no significant difference between males and females in rapport with aggression and driving anger; the covariance aggression had a significant small difference with DA with a small effect size .21 (F (1, 67) = 17.29, p = .001, η2 = .21). Therefore, the research hypothesis is rejected. 
Table 1 
Hypothesis 1 Tests of Between-Subjects Means
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	706.249a
	2
	353.125
	4.655
	.013

	Intercept
	6846.266
	1
	6846.266
	90.254
	.000

	PSS_Total
	706.046
	1
	706.046
	9.308
	.003

	Gender
	12.853
	1
	12.853
	.169
	.682

	Error
	5082.322
	67
	75.856
	
	

	Total
	106110.000
	70
	
	
	

	Corrected Total
	5788.571
	69
	
	
	



Note R Squared = .122 (Adjusted R Squared = .096)
Table 2 
Hypothesis 2 Tests of Between-Subjects Means
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	327.548a
	2
	163.774
	2.009
	.142

	Intercept
	4372.605
	1
	4372.605
	53.646
	.000

	RSES_Total
	327.345
	1
	327.345
	4.016
	.049

	Gender
	9.025
	1
	9.025
	.111
	.740

	Error
	5461.023
	67
	81.508
	
	

	Total
	106110.00
	70
	
	
	

	Corrected Total
	5788.571
	69
	
	
	



Note R Squared = .057 (Adjusted R Squared = .028) 




Table 3 
Hypothesis 3 Tests of Between-Subjects Means
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	1187.441a
	2
	593.721
	8.646
	.000

	Intercept
	1811.525
	1
	1811.525
	26.379
	.000

	BAQ_Total
	1187.238
	1
	1187.238
	17.288
	.000

	Gender
	.786
	1
	.786
	.011
	.915

	Error
	4601.130
	67
	68.674
	
	

	Total
	106110.00
	70
	
	
	

	Corrected Total
	5788.571
	69
	
	
	



Note R Squared = .205 (Adjusted R Squared = .181)


[bookmark: _Toc98603979]Discussion
The present research aims to investigate the role of stress, self-esteem, and trait aggression concerning gender differences in DA. The initial interest of the present investigation is to explore how the negative affect factors (i.e., stress, SE, and aggression) and gender differences influence RR. 
Because of the increased commuting time (Bureau, U. S. Census, 2018; Central Statistical Office, 2017), millions of drivers around the globe are increasingly exposed to cues responsible for the onset of RR. 
The present study has found no significant statistical difference between gender and driving aggression for the three hypotheses but found a significant correlation between stress, self-esteem, and aggression with DA. 
The findings resulting from the present study are in accord with previous research concerning DA (Sullman et al., 2017), emphasising that gender is unrelated to DA (Björkqvist, 1994). Table 4 presents Sullman et al. (2017) conclusion that drivers with more masculinity are more likely to engage in RR and use the vehicle to express anger. Sullman et al. (2017) findings agree with Özkan & Lajunen's (2005) argument that aggression is related to gender-role (i.e., masculinity or femineity) rather than sex. Also, both males and females respond to insults and provocation with aggression after being frustrated, insulted or threatened with insignificant gender differences, whereas females tend to use similar amounts of verbal aggression (Battercourt & Miller, 1996).




Table 4
Intercorrelation between variables (N = 378) and variable means (SD)
	
	1
	2
	3
	4
	5
	6

	 Age
	--
	
	
	
	
	

	 Years licensed
	.97***
	--
	
	
	
	

	 Annual mileage
	.21***
	.24***
	--
	
	
	

	Masculine
	-.17***
	-.15***
	.09
	--
	
	

	 Feminine
	.08
	.06
	-.03
	.05
	--
	

	DAS_short
	-.16**
	-.15***
	-.05
	.09
	.03
	-- 

	 A/C
	21***
	.18***
	.04
	-.05
	.30***
	-.23***

	VAE
	-.24***
	-.23***
	-.04
	.13**
	-.03
	.28***

	UoV
	-.21***
	-.17***
	-.08
	.15**
	-.05
	.28***

	 PPAE
	.02
	.04
	.13*
	.24**
	.08
	.10

	 TAE
	-.27***
	-.24***
	.01
	.18***
	-.07
	.34***

	Means (SD)
	32.90
(15.93)
	13.59
(15.30)
	12,737
(9,799)
	42.08
(10.12)
α =.85
	53.53
(9.24)
α =.89
	2.99 (.67)



Note A/C = Adaptive Constructive; PPAE = Personal Physical; VAE = Verbal; UoV = Use of Vehicle; DAS = driving anger scale
***p ≤.001; ** p ≤.01; *p ≤.05;
The present study has not assessed the participants for masculinity and femineity traits; therefore, this would be a goal for future research.
Hypothesis 1 has found a statistically significant difference between stress and DA (F (1, 67) = 9.30, p = .003. η2 = .12). Stress is a physiological response to internal or external events always present in the individual's life, helping the driver adjust and find coping mechanisms (e.g., escape, denial, downplay the threat, self-expression, cognitive dissonance, attack the threat) in everyday situations. The locus of control of stressful situations is determined by internal (e.g., health, pain, frustration) and external (e.g., climate, work, home, provocation) cues. Continuous exposure to increased stressors can determine the onset of chronic stress that can have life-long consequences and can detrimentally influence attention, memory, reaction time, self-esteem, and aggression (Sandi & Haller, 2015). 
Sandi & Haller (2015) conclude that stress can affect social life and, when sufficiently present, can contribute to the completion of a system powerful enough to generate cues responsible for negative behaviour in traffic and everyday life. Neurobiological mechanisms responsible for determining the evolution of a particular individual can reside in childhood (Compas, 1987) and generate population in various spectrums (e.g., Type A behaviour, repression-sensitisation, resilience to stress). Social behaviour neuronal network (SBN) is known in aggression management (Bushman, 2016). Fos-expression (proto-oncogene protein expressed in the neurons shortly after depolarisation) can be visualised using immunohistochemical staining techniques to quantify the activation areas for aggression (De Boer et al., 2015). 
	De Boer et al. (2015) study of the neurobiology of offensive aggression revealed a network that includes but is not limited to interconnected limbic structures (i.e., cortical and medial amygdala, bed nucleus and stria terminalis, lateral septal area, mediodorsal and anterior thalamus; anterior, ventromedial, lateral hypothalamus; paraventricular nucleus, medial prefrontal cortex, midbrain periaqueductal grey, dorsal raphe nucleus, locus coeruleus, ventral tegmental area) very similar in many vertebrates including humans (Goodson, 2005; O’Connell & Hofmann, 2012).
Furthermore, neurobiological components exposed to chronic stress can determine changes in the brain due to the structure-function dichotomy connected with cortisol secretion and control that can be detrimental for neuro components (e.g., hippocampus, thalamus) development and functioning. Repercussions of neurobiological consequences and external factors can have detrimental results in driving behaviour manifested from driving discourtesies to DA (Scott-Parker et al., 2018). 
Neurobiological components (Stein et al., 2012, N = 216) functioning is responsible for managing behavioural cues in everyday commuting. Turgeman-Lupo & Biron (2017) emphasise the role of stress consequences in commuting norms due to abusive supervision and work-family conflict (WFC) implications in commuting behaviour. Turgeman-Lupo and Biron (2017) conclude that stressors (e.g., WFC, work abusive supervision) can affect commuting behaviour by creating more permissive commuting standards similar to Shope's (2006) conclusion that community norms are rapidly embraced with most detrimental consequences (i.e., speeding, impaired driving, unsafe passing). Furthermore, Shinar (1998) reinforces the idea that cultural norms are associated with aggressive driving behaviours (e.g., honking; running red lights).
Numerous research (Sandi & Haller, 2015; Scott-Parker et al., 2018; Shinar, 1998; Shope, 2006; Stein et al., 2012; Turgeman-Lupo and Biron, 2017) emphasises the role of stressors and the multitude of factors determining the onset of stress and the implications for road behaviour from minor extrinsic manifestations to deadly consequences (Figure 1).
Figure 1
Scores of Stress and DA
[image: ]
Note. Stress scale divided on 0 -13 low stress; 14 – 26 medium stress; 27 – 40 high stress (Cohen et al., 1983)
Hypothesis 2 did not find a significant difference between gender and DA (F (1, 67) = .11, p = .74, η2 = .002) but found a significant statistical difference between SE and DA (F (1, 67) = 4.02, p = .05, η2 = .06) with a small effect. SE represents the degree to which the qualities and characteristics contained in one's self-concept are perceived to be positive (VandenBos, 2015). Some individuals are more successful than others presenting different levels of SE. 
As a variable, SE is not always constant. Cooper (2003) iterates that SE can manifest as an underlying dispositional tendency (i.e., trait SE) or as a transient psychological condition (i.e., state SE). State SE is quantified by self-reported scales (e.g., Rosenberg, 2015; Schmitt & Allik, 2015), while trait SE is induced by positive or negative feedback (Brown & Marshall, 2006). Trait SE correlates significantly with state SE; state SE can be construed as a temporary positive or negative departure from trait SE (Hearton & Ambady, 1993). 
The driving individual is charged with a relative state of SE manifesting as an attitude (i.e., characterised by a cognitive, affective, and behavioural component) associated with a series of self-beliefs (Markus & Wurf, 1987) oriented toward the self as a whole (e.g., I am kind) or to a particular characteristic (e.g., I am good at Math). While on the road, the state SE is influenced by the locus of control of the driver who is predisposed to self-beliefs (e.g., better than average bias), either bottom-up (Pelham & Swann, 1989) or top-down (Baumeister et al., 2003) responsible for producing high SE or low SE with implications to the road behaviour of the traffic participant. The traffic implications because of driver attitude generated by SE are emphasised by Sedikides & Gregg (2007), who states that self-enhancing triad (i.e., above-average effect, the illusion of control, and unrealistic optimism) are responsible for the onset of a series of negative consequences connected with driving dynamic (e.g., crashes, deaths). 
Baumeister et al. (1996) emphasised that connected to aggression and violence, those who perpetrate negative actions (e.g., assaulters, delinquents, torturers, psychopaths) are rather fond of themselves having extreme levels of SE that can be socially disruptive. In Schreer's (2002) opinion, socially disruptive actions result from inflated SE that cause aggressive driving behaviour. Schreer’s (2002) research replicates the investigation of Baumeister et al. (2000) that concluded that low SE is not producing violence with emphasis that narcissism and the extreme variations (e.g., low or high) in SE are responsible for acts of violence (Fig. 2). 



Figure 2
Scores of SE and Aggression Levels for Males and Females
[image: ]
Note. Lower levels of SE score higher on the aggression scale. 
Because of the small number of participants, the present study discovered only a small effect size (η2 = .60, p = .05) with a minimal mean difference between males and females (Nmales = 41, M = 37.90, SD = 9.55; Nfemales = 21, M = 8.74, SD = 8.74).
Hypothesis 3 did not find a significant statistical difference between gender and DA (F (1, 67) = .01, p = .92, η2 = .001) but found a significant small difference between trait aggression and DA with a small to medium effect size (F (1, 67) = 17.29, p = .001, η2 = .21). 
Aggression as behaviour aimed at harming others physically or psychologically presents a broad spectrum of behaviours spanning from light flashes and ending in actions that can cause death (Mizell et al., 1997). Most of the DA represents displaced aggression characterised by changing the direction of hostility away from the source of frustration or anger and toward either the self or a different entity. In technical terms, ridding the cursing box represents catharsis, defined as a discharge of previously repressed affects connected to traumatic events (i.e., cursing).   	
Bushman et al. (1999; 2001) conclude that the belief in engaging in less harmful aggressive action (i.e., catharsis) will reduce the tendency to aggress later in a more harmful way is not valid; catharsis is not diminishing involvement in aggression with a target. Because of the neurological mechanisms provoked by stressful events, a cascade of neurophysiological processes involving the secretion of stress hormones (e.g., cortisol) cascading in a circular effect that only augments the aggression (Bushman et al., 1999).
Next to catharsis, individual differences in aggression (Crick & Dodge, 1994) determine that individuals who experience an increased negative affect perceive others as threatening and act increasingly aggressive. 
Considering driving incidents (i.e., from minor to major), several studies have investigated driving anger in various geographical regions (Mizell et al., 1997; Neighbors et al., 2002; Sullman et al., 2007; Sullman et al., 2017; Wang et al., 2019) and concluded that DA increases in the presence of police, slow traffic, illegalities, obscene gestures and hot environments indicating that cues producing negative affect can generate DA. 
The present study converges with Neighbors et al. (2002) investigation that subjective aggression and aggression action was specified as indicators of a latent variable DA (Figure 3).




Figure 3
Scores of Aggression and DA
[image: ]
Note. Higher levels of trait aggression score higher levels of DA.
Furthermore, Malta and colleagues (2001) found in an exploratory study (N = 14) that aggressive drivers reported a more significant amount of aggressive driving behaviours, driving-related stress and anger with higher levels of general anger and reduced ability to control their anger. Malta et al. (2001) results should be interpreted with care because of Type I errors due to the small number of participants.
[bookmark: _Toc98603980]Limitations
The dearth of literature specialised in road behavioural issues creates a gap in the better understanding of the issues drivers face every day. One significant limitation is the scarcity of the population numbers the studies involve in their investigations [e.g., Alonso et al. (2010), N = 1100; Dahlen et al. (2004), N = 224; Knee et al. (2001), N = 109; Malta et al. (2001), N = 14; Neighbors et al. (2002), N = 111; Schreer (2002), N = 91; Scott-Parker et al. (2018), N = 40; Sullman (2017), N = 378; Turgeman-Lupo & Biron (2017), N = 378].
The present research investigated the roles of stress, SE, and trait aggression influence over the DA and gender differences in DA. A series of limitations are characteristic for studies with small populations. 
First, the data collection numbered three months using social media platforms and paper flyers (Appendix G, H); no evidence was kept for the dissemination of the questionnaire via electronic means, but considering the snowball characteristic of the request, the response rate was low. 
Second, the distribution of paper flyers (Appendix H) was made only in Dublin commercial centres (e.g., Carrickmines, Dun Drum, St Stephen Green), targeting drivers in person or dropping the flyer under the windscreen wiper. One thousand five hundred flyers returned an estimated response rate of 3.3%. As a significant limitation, the low involvement rate of the participants can be due to the high rate of refusal, low rate of involvement, and survey fatigue (Porter et al., 2004).
Third, the survey initiated with the introduction (Appendix G), which represents a full page of text representing an increased burden for the participant; thus, nonresponse can represent a usual trend (Kalton, 1989). Considering that the present survey overlaps with several colleges undertaking investigations, the nonresponse rate can decrease with every subsequent survey (Atrostic et al., 2001).
Fourth, the present study produced a limited number of participants (N = 70) after eliminating the participants not accepting the mandatory requirements (e.g., age, consent) or presenting incomplete surveys. On the same line, the survey predicted a broader international sample, but the participation from social media platforms was limited, offering a 22.7% non-Irish drivers sample.
[bookmark: _Toc98603981]Strengths
The present study investigations managed to pair the literature regarding the differences in gender regarding DA and the roles of stress, SE, and aggression regarding DA. Even if the research hypothesis could not be accepted, a significant statistical trend results from the analysis being representative and verifiable with the literature. 
Considering that the study had only a small sample (N = 70), the results are comparable with studies incorporating broader samples emphasising that high levels of stress, SE and aggression can be responsible for higher DA.
[bookmark: _Toc98603982]Future Research
The implication of good road hygiene affects incremental numbers of the world population. The economic emergence of several major countries has determined an increased number of car purchases to the detriment of conventional transportation ways (e.g., the evolution of bicycle in China, Zhang et al., 2014). Regardless of the penetration of electric transportation (i.e., electric cars, bikes, mopeds, bicycles), the same problems remain until the total automatisation of public traffic. Everyday stress, the levels of SE, and the degree of aggression will be the generator of affect and effects on immediate surroundings. 
Future research should focus on using the internet of things (IOT) to research driving behaviour. Generating specialised software for IOT devices (e.g., smartwatches, phones, cars) dedicated to psychological research with capabilities to record trips (e.g., similar to Strava, Sun & Mobasheri, 2017), distances, blood pressure, heartbeats, colourful speech anonymously would increasingly enlarge the researcher capabilities to better filter the variables and obtain more refined results. 
Cross-sectional research using the IOT can add a salivary cortisol test to assess the influence of stress hormones on various age groups regarding road behaviour. 
Future research should encompass the survey population in a social media group to reinforce better participation of the population where vlogs and clips from participant life should be included.
[bookmark: _Toc98603983]Implications and Applications
Houston and Harris (2003) quote the National Highway Traffic Safety Administration (2001) reports that aggressive driving is a significant cause of 703,000 crash-related injuries and 12,350 fatalities with estimated costs of 27 billion dollars per year. RR is a complex phenomenon resulting from multiple factors (e.g., stress, SE, aggression, intelligence, SES, intoxication, anxiety, excitement) with personal and global level implications. Intervening to break the cycle of negative affect and the detrimental repercussions of RR can be life-changing for many road participants. Vedhara et al. (2000) emphasise the role of chronic stress and cortisol implications in attention and memory, concluding that individuals implicated in high states of agitation are often unable to reason and dismiss mitigating information regardless. Driver self-control can be achieved by education (e.g., school, driving class, radio campaigns) and nudge strategies (e.g., remaining unresponsive for a short interval) responsible for moving the driver from red to a functional green emotional state. 
The European Parliament (2019) proposed a series of mandatory standards for self-operating car and pedestrian protection systems (e.g., intelligent speed-assistance system, driver drowsiness and attention monitoring, advanced distraction recognition, alcohol interlock installation facilitation, advanced emergency braking system to avoid a potential collision, lane-keeping assist, accident data recorder) to protect the road participants and reduce costs. 
Another application with a significant impact on road safety would be reducing the car power in the case of an agitated driver and calling a default service for assistance. Second, car climatisation (i.e., AC) should be implemented as default for all car models to manage passenger compartment temperature better and avoid high-temperature related DA. 
Third, a 24-hour service should be accessible via smartwatch monitorisation of heart rate, stress level, decibel level, or key-words activation leaving the driver to choose if s/he requires help from a professional to calm down (i.e., operated after the car was safely parked outside traffic).
[bookmark: _Toc98603984]Conclusion
The present cross-sectional study's primary purpose was to investigate the roles of stress, SE, and trait aggression as influencers of RR and gender differences if RR. First, considering the small number of the participating population (N = 70), results must be interpreted with care because of the possible Type I errors. Second, the present investigation concluded that gender is not related to DA corresponds with comparative research (e.g., Björkqvist, 1994; Sullman et al., 2017). Third, the present study results were in accord with the literature presenting stress as the main cause for aggression and DA (e.g., Sandi & Haller, 2015; Scott-Parker et al., 2018; Shinar, 1998; Shope, 2006; Stein et al., 2012; Turgeman-Lupo and Biron, 2017). Fourth, no significant gender differences for SE and DA was found. The conclusion of the present study that extreme variations in SE are responsible for acts of high aggression correspond with Schreer (2002) and Baumeister et al. (2000) research. Fifth, the present study has found that trait aggression is representative in onsetting DA with non-significant gender differences as represented by other research (e.g., Mizell et al., 1997; Neighbors et al., 2002; Sullman et al., 2007; Sullman et al., 2017; Wang et al., 2019). 
Everyday driving strategies can be implemented to overcome the onset of factors responsible for producing DA and RR. The present study concludes that stress, SE, and trait aggression should be monitored for future research using the new wave technology and IOT to actively decrease the fatalities and the collateral costs involved in road rage.
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[bookmark: _Toc98603987]Perceived Stress Scale (Cohen et al., 1983; Cohen et al., 1995)
1.    In the last month‚ how often have you been upset because of something that happened unexpectedly?
2.    In the last month‚ how often have you felt that you were unable to control the important things in your life?
3.    In the last month‚ how often have you felt nervous and “stressed “?
4.    In the last month‚ how often have you felt confident about your ability to handle your personal problems?
5.    In the last month‚ how often have you felt that things were going your way?
6.    In the last month‚ how often have you found that you could not cope with all the things that you had to do?
7.    In the last month‚ how often have you been able to control irritations in your life?
8.    In the last month‚ how often have you felt that you were on top of things?
9.    In the last month‚ how often have you been angered because of things that were outside of your control?
10.  In the last month‚ how often have you felt difficulties were piling up so high that you could not overcome them? 
0=never; 1=almost never; 2=sometimes; 3=fairly often; 4=very often
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[bookmark: _Toc98603989]Rosenberg Self-Esteem Scale (Rosenberg, 2015, Schmitt et al., 2005)
1.    On the whole‚ I am satisfied with myself.
2.    At times I think I am no good at all.
3.    I feel that I have a number of good qualities.
4.    I am able to do things as well as most other people.
5.    I feel I do not have much to be proud of.
6.    I certainly feel useless at times.
7.    I feel that I’m a person of worth‚ at least on an equal plane with others.
8.    I wish I could have more respect for myself.
9.    All in all‚ I am inclined to feel that I am a failure.
10.  I take a positive attitude toward myself. 
Strongly Agree‚ Agree‚ Disagree‚ Strongly Disagree
Items 2‚ 5‚ 6‚ 8‚ 9 are reverse scored.
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12- Item Brief Aggression Questionnaire 
Instructions: Using the 5-point scale shown below, indicate how uncharacteristic or characteristic each of the following statements is in describing you. Place your rating in the box to the right of the statement.
 1 = extremely uncharacteristic of me 
 2 = somewhat uncharacteristic of me 
 3 = neither uncharacteristic nor characteristic of me  
 4 = somewhat characteristic of me 
 5 = extremely characteristic of me 
1. If I have to resort to violence to protect my rights, I will. PA 
2. When people are especially nice to me, I wonder what they want. H 
3. I tell my friends openly when I disagree with them. VA 
4.* I am an even-tempered person. A 
5. Given enough provocation, I may hit another person. PA 
6. When people annoy me, I may tell them what I think of them. VA 
7. I have trouble controlling my temper. A 
8. I sometimes feel that people are laughing at me behind my back. H 
9. Other people always seem to get the breaks. H 
10. There are people who pushed me so far that we came to blows. PA 
11. My friends say that I’m somewhat argumentative. VA 
12. Sometimes I fly off the handle for no good reason. A 
Scoring 
The question with the asterisk is reverse scored. The Aggression scale consists of 4 factors, Physical Aggression (PA), Verbal Aggression (VA), 
Anger (A) and Hostility (H). The total score for Aggression is the sum of the factor scores.
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Deffenbacher Driving Anger Scale Short form (Deffenbacher, Oetting & Lynch, 1994) 
Instructions: Imagine that each situation described below was actually happening to you and rate the amount of anger that would be provoked.
None at all (1);  a little (2); some (3); much (4); very much (5)
1. Someone is weaving in and out of traffic.
2. A slow vehicle on a mountain road will not pull over and let people by.
3. Someone backs right out in front of you without looking.
4. Someone runs a red light or stop sign.
5. You pass a radar speed trap.
6. Someone speeds up when your try to pass him/her.
7. Someone is slow in parking and is holding up traffic.
8. You are stuck in a traffic jam.
9. Someone makes an obscene gesture toward you about your driving.
10. Someone honks at you about your driving.
11. A bicyclist is riding in the middle of the lane and is slowing traffic.
12. A police officer pulls you over.
13. A truck kicks up sand or gravel on the car you are driving.
14. You are driving behind a large truck and you cannot see around it.
Scoring: Sum the ratings for the 14 items.
Researchers may use this scale for research purposes only without further permission from the author. Scientists using the scale are responsible for assuring that the research meets American Psychological Association standards for human research. The scale may not be used for employment selection or included as part of materials that are sold without specific written permission of the author.
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Anonymous Study Information Sheet
My name is Adrian Charec and I am conducting research in the Department of Psychology that explores behavior whilst driving. This research is being conducted as part of my studies and will be submitted for examination.
You are invited to participate in a research study that will form the basis for an undergraduate thesis. Please read the following information before deciding whether to participate.
The nature of this study requires participants to complete a set of surveys to explore behavior whilst driving and included participants with a driving license between 18 and 82 years old. 
What does participation involve?
 You are invited to take part in this study and participation involves completing and returning the attached anonymous survey. While the survey asks some questions that might cause some minor negative feelings, it has been used widely in research. If any of the questions do raise difficult feelings for you, contact information for support services are included on the final page. Participation is completely voluntary and so you are not obliged to take part. 
Right to withdraw
Participants have the right to withdraw from the research at any time for whatever reason. Participation is anonymous and confidential. Thus, responses cannot be attributed to any one participant. For this reason, it will not be possible to withdraw from participation after the questionnaire has been collected.
Are there any benefits from my participation?
While there will be no direct benefit from participation, studies like this can make an important contribution to our understanding this topic further. As such, the findings from this study may be presented at national and international conferences and will be submitted for publication in peer-reviewed journals. Interim and final reports will be prepared. However, no individual participant will be identified in any publication or presentation. Individuals will not be offered any monetary or other rewards for their participation.
Are there any risks involved in participation?
There are no known risks associated with participation. Any inconvenience involved in taking part will be limited. Any questions prior to participation can be asked following the review of this sheet. After participation, a debriefing stage will be offered where any further questions will be answered, or any questions can be emailed to my email address below.
Confidentiality
All individual information collected as part of the study, be used solely for research purposes. The questionnaires will be securely stored and data from the questionnaires will be transferred from the paper record to electronic format and stored on a password protected computer. They will be stored safely and will not be publicly displayed or published without prior consent. Data collected is stored in the EU, for five years, and will be used for research purposes to generate research content such as publications and presentations.
Please note this research has been ethically approved by the DBS College Human Research Ethics Committee.
Contact Details
Should you require any further information about the research, please contact 
Adrian Charec, 10508422@mydbs.ie. My supervisor can be contacted at [deaglan.page@dbs.ie].
Thank you for taking the time to complete this survey.

The following should be attached to the anonymous survey and answered (but not signed)
I have read and understood the attached Information Sheet regarding this study. 
Yes / No
I understand that I am free to withdraw from the study at any time without giving a reason and without this affecting me.
Yes / No
I agree to take part in the study, the results of which will be published. 	
Yes / No		
I agree to have my data relating to this study to be stored confidentially as described in the Information Sheet.
Yes / No
[bookmark: _Hlk50376439]I consent to participating in the study.
Yes / No
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[bookmark: _Toc98603994]Thank you for taking the time to complete this survey
Your participation is greatly appreciated.
Purpose of the study
We previously informed you that the purpose of the study was to establish driving behaviors on road participants. The goal of the research is to identify the influence of stress, low self-esteem and trait aggression on road rage. 
 I realize that some of the questions may have provoked strong emotional reactions. As a researcher, I do not provide mental health services and I will not be following up with you after the study. However, we want to provide every participant in this study with a comprehensive and accurate list of clinical resources that are available, should you decide you need assistance at any time. Please see information pertaining to local resources at the end of this form. 
student.services@dbs.ie
Crisis Text Line Ireland 50808
 Once again, thank you for your participation in this study!
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At norma reading pace the survey is between 10 and 15 minutes to complete.
Information Sheet

My name s Adrian Charec, and | am conducting undergraduate research in the Department of Psychology
inDublin Business School that explores behaviour whilst drving. Thisresearch is being undertaken s part of
my  studies and will be submitted for examination.

You ae invited to participate n a research study that il form the basis for an undergradute thess. Please.
read the following information before deciding whetherto participate.

“The nature of this study required partcipants to complete 2 setof surveys to explore behaviour whilst driving
and included participants with a driving license between 18 and 82 years old.
What does participation involve?

Youare invited to participate in this study, and participation involves completing and returning the attached
anonymous survey. While the survey asks some questions that might cause minor negative feelings, it has been
used. widelyin research. Suppose any of the questions do raise complicated feelings for you.In that case, contact

information for support senvices is included on the final page. Participation is enirely voluntary, and 0 you
are not obliged to take part.
Right to withdraw
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Are there any benefits from my participation?

While there il b no dirct benefit from participation, studieslike this can contribute to our understanding of
thistopic further. As such, the findings from thisstudy may be presented at national and intemational
conferences and will be submitted for publication in peer-reviewed journals. Interim and fina reports will be
prepared. Howeves, no individual participant wil be identified in any publication or presentation.
Individuals will ot be. offered any monetary or other rewards for ther participation.

Are there any risks involved in participation?

There are no known isks associated with participation. Any inconvenience involved in taking part wil belimited.
Any questions before participation can be asked following the review of this sheet. After particpation,
debriefing stage will be offered where further questions will be answered, or any questions can be emailed to my
email  address below.

Confidentiality

Allindividua information collected as part o the study, be used solely for research purposes. The questionnaires
willbe securely stored; data will be transferred to electronic format and stored on a password-protected
‘computer. They wil be stored safely and willnot be publicly displayed or published without prior consent, Data
collected i stored in the EU for five years and used for rescarch purposes to generate research content such as
publications  and presentations.

Contact Details

Should you require any further information about the research, please contact
Adrian: o...::h or student services@dbsc
Thank you for taking the time to complete this survey.
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1.1 have read and understood the attached Information Sheet regarding this study. *
Yes

No

2.1 understand that | am free to withdraw from the study at any time without giving a reason

and without this affecting me,

Yes

3.1 agree to take part in the study, the results of which will be published. ~ *
lagree

| disagree

4.1 agree to have my data relating to this study to be stored confidentially as described in the
Information Sheet. *

lagree

| disagree

5.1 consent to participating in the study.

I consent

I do not consent
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5.1 consent to participating in the study.

I consent

I do not consent

6.Gender
Woman
Man
Prefer notto say.

Other

7.Age

Enter your answer

8.In what country are you driving momentarily?

Enter your answer

9.How many hours are you driving daily?

Less than 1
hour 2hours  3hours

Driving time

4hours

5hours

More than 5
hours
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10.Please answer al the questions,

Never Almostnever  Sometimes  Fairyoften  Very often

Inthe last month, how
often have you been
upset because of
something that
happened
unexpectedy?

Inthe last month, how
often have you felt
that you were unable
to control the
important things in
your life?

Inthe last month, how
often have you felt
nenvous and
“stressed?”

Inthe last month, how
often have you felt
confident about your
abilty to handle

your  personal
problems?

Inthe last month, how
often have you felt
that things were
going your way?

Inthe last manth, how.
often have you found
that you could not
cope with all the
things that you had to
do?

Inthe last month, how
often have you been
able to control
initations in your lfe?

Inthe last month, how
often have you felt
that you were on top
of things?

Inthe last month, how
often have you been
angered because of
things that were
outside of your
control?

Inthe last month, how
often have you felt
difficulties were piling
up 50 high that you
could not overcome
them?
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11.Please answer all the questions,

strongly strongly
agree Agree Disagree disagree

On the whole, | am
satisfied with myself,

Attimes [ think | am
1o good ataal,

Ifeel that [ have a
number of good
qualties

1am able to do things
as well as most other
people.

I feel 1 do not have
much to be proud of.

I certainly feel useless
at times

I feel that I'm a person
of worth, atleast on
an equal plane with
others

Iwish | could have
more respect for
myself.

Allinall, 1 am indined
tofeelthat1ama
faiure,

Itake a positive
atttude toward
myself,
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12. Please answer all the questions,

Neither
uncharacteristic
Extremely Somewhat nor Somewhat  Extremely
uncharacteris tic uncharacteris tic characteristic of characteristic of characteristic of
of me of me me me me

If | have to resort to
violence to protect my
rights, | will

When people are

especially nice to me,
| wonder what they
want.

Itell my friends openly
when | disagree with
them,

1 am an even-
tempered person

Given enough
provocation, | may hit
another person

When peaple annoy
me, | may tell them
what | think of

them,

1 have
trouble
controlling my temper.

1 sometimes feel that
people are laughing
at me behind my back.

Other people always
seem to get the
breaks

There are people who
pushed me so far that
we came to blows.

My friends say that 'm
somewhat
argumentative.

Sometimes | fly off the
hande for no good
reason,
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13.Instructions: Imagine that each situation described below was actually happening to you and rate
the amount of anger that would be provoked.

None at all Altle Some Much Very Much

Someone is weaving
inand out of trafic.

A slow vehicle on a
mountain road wil not
pullover and let
people by.

Someone back right-
out in front of you
without looking

Someone runs a red
light or stop sign.

You pass a radar
speed trap,

Someone speeds up
when your try to pass
him/her.

Someone is slow in
parking and is holding
up traffic.

You are stuck in a
traffic jam,

Someone makes an
obscene gesture
toward you about
your driving,

Someone honks at
you about your
driving,

A bicydlistis iding in
the middle of the lane
and is slowing traffic

A police officer pulls
you over.

Atruck kicks up sand
or gravel on the car
you are driving.

You are driving behind
a large truck and you
cannot see around it
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14.Thank you for taking the time to complete this survey
Your participation is greatly appreciated!

Purpose of the study

We previously informed you that the purpose of the study was to establish driving
behaviours,  on-road participants. The research goal is to identify the influence of stress, low
self-esteem and trait aggression on road rage.

I realize that some of the questions may have provoked strong emotional reactions. As
researcher, | do not provide mental health services, and | will not follow up with you after the
study. However, we want to give every participant in this study a comprehensive and accurate
list of available dlinical  resources, should you decide you need assistance at any
time. Please see information  about local resources at the end of this form

student services@dbs.ie
Crisis Text Line Ireland 50808
Once again, thank you for your participation in this study!

WK KK
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Hi!

I am conducting undergraduate rescarch in
the Department of Psychology in Dublin
Business School, having drivers as the
primary focus.

At an average reading pace, the survey is
between 8 to 12 minutes to complete.

All the information necessary will be
provided in the information shoet available
after scanning the QR code.

Thank you for your participation!
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DUBLIN BUSINESS SCHOOL SURVEY

Thank you for your participation
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Driving Anger

Clustered Bar Mean of DASS_Total by PSS_T_Groups by Gender
Gender

Male
MFeomale
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Stress




