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Does Emotionality and Private self-consciousness influence drivers’ 
cognitive appraisal in anger-provoking situations?—An explorative 
study in Chinese drivers

chenzhao Zhai , samantha Jamson, Zahara Batool and ann Jopson

Institute for transport studies, University of leeds, leeds, UK

ABSTRACT
in recent decades, most studies have investigated the role of drivers’ demographic background, 
dispositional traits, and cognitive appraisal in driving anger in an independent manner. 
however, it is possible that driver’s dispositions and their cognitive appraisal could impact 
driving anger concurrently. the present study aims to investigate how the individual’s 
characteristics (e.g., age, gender, and dispositions) influence state driving anger when 
considering the role of cognitive appraisal undertaken in anger-provoking situations. 17 
anger-provoking scenarios using the Measure for angry drivers (Mad) were employed to 
probe the cognitive appraisal of chinese drivers. the participants completed the Private 
self-consciousness scale (Prsc), the Brief heXaco inventory, and questions related to cognitive 
appraisal and state driving anger. several ancovas were performed to evaluate age and 
gender differences in state driving anger, emotionality and Prsc. results indicated that younger 
drivers reported higher state driving anger and emotionality. While males and females 
exhibited similar levels of state driving anger, they significantly differed in emotionality, 
instead of the Prsc. Moreover, a Partial least squared structural equation Modelling (Pls-seM) 
found that age showed no direct impact on cognitive appraisal, but gender did. importantly, 
emotionality was found to be directly and positively related to state driving anger rather than 
the cognitive appraisal, while Prsc was indirectly associated with state driving anger if 
considering the driver’s cognitive appraisal. the study provided the theoretical basis and 
insights to develop targeted driving anger countermeasures in china.

1.  Introduction

driving anger in china is prevalent and has been 
positively associated with aggressive driving, risky 
driving, and crash risk (fei et  al., 2019; Zhang et  al., 
2019; Zhai & Xi, 2023). for instance, in 2015, there 
were 17.33 million traffic violation records associated 
with driving anger in china (suo et  al., 2017). 
according to deffenbacher et  al. (1996), driving 
anger covers trait driving anger (i.e., the tendency to 
become angry) and state driving anger (i.e., the tran-
sitory emotional state in response to anger-provoking 
events). using the state-trait theory, deffenbacher 
et  al. (2001) revealed a positive association between 
trait driving anger and state driving anger, indicating 
the higher the level of trait driving anger, the more 
frequent and severe state anger is experienced.

sharkin (2004) asserted that there are three types 
of underlying causes of driving anger, including a) 
driver’s demographic characteristics, e.g., age, gen-
der, etc. b) personality/dispositional traits, e.g., 
neuroticism, and c) situational/contextual conditions, 
e.g., different types of anger-eliciting situations. 
however, previous studies mainly investigated trait 
driving anger and research into situational factors is 
relatively rare in comparison to demographic and 
personality factors (deffenbacher et  al., 2016).

1.1.  The relationship between individual 
characteristics and driving anger

sümer (2003) and demir et  al. (2016) suggest that an 
individual’s characteristics can influence driving out-
comes (e.g., aggressive driving) directly or indirectly 
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through proximal context, such as trait driving anger. 
the relationship between drivers’ demographic char-
acteristics and driving anger has been probed, but 
the findings are inconsistent. for instance, some 
studies found that younger drivers more easily 
become angry while driving than older drivers 
(lajunen & Parker, 2001; sullman, 2006), but certain 
researchers argued that age is not significantly cor-
related with trait driving anger (Bachoo et  al., 2013; 
feng et  al., 2016). similarly, several scholars indicated 
that males showed a higher level of trait driving 
anger than females (Wu et  al., 2018), whereas, 
females are found more likely to experience anger 
when driving (Jovanović et  al., 2011; albentosa et  al., 
2018), or there were no gender differences in trait 
driving anger (li et  al., 2014).

additionally, the association between an individu-
al’s dispositions and driving anger have also been 
widely investigated. neuroticism, a personality 
dimension in the five factor Model, reflects an incli-
nation to experience negative emotion (Mccrae & 
costa, 2003), which has gained traffic safety/psychol-
ogy researchers’ attention and interest. several stud-
ies suggested that individuals who rated higher on 
neuroticism are prone to become anxious and angry 
while driving (Jovanović et  al., 2011; taubman-Ben-
ari & yehiel, 2012).

an alternative personality model, heXaco, has 
been developed from cross-cultural lexical studies 
(lee & ashton, 2004; 2008). this model could pro-
vide a more comprehensive understanding of per-
sonality variations, because it captures important 
variances not described in the five factor Model 
(ashton et  al., 2014). emotionality as one of the per-
sonality dimensions of the heXaco, shares some 
conceptual contents with neuroticism, but they are 
not identical. for example, emotionality does not 
involve anger-related content as neuroticism, but 
contains sentimentality, fearfulness, dependence and 
anxiety aspects (ashton et  al., 2014). it has been 
suggested that the occurrence of these facets within 
emotionality could provide stronger predictive 
power when investigating emotions (rolison et  al., 
2013; ashton et  al., 2014). More recent studies apply 
the heXaco model to explore the relationship 
between personality and driving anger (Burtăverde 
et  al., 2017; Ābele et  al., 2020; Zhai et  al., 2023), pro-
viding some empirical evidence of heXaco’s predic-
tive power in explaining unsafe driving and driving 
anger. for example, Burtăverde et  al. (2017) indi-
cated that emotionality is a positive and significant 
predictor of anxious driving, whilst Ābele et  al. 
(2020) and Zhai et  al. (2023) found that emotionality 

positively predicted state driving anger and trait 
driving anger.

Moreover, another dispositional trait that might 
influence driving anger is Private self-consciousness 
(Prsc), which reflects the tendency to be self-aware, 
and concentrate attention on reflecting inner 
thoughts, motivations, feelings and physical sensa-
tions (fenigstein et  al., 1975; adam & Bak, 2016). 
earlier studies showed that individuals with higher 
levels of Prsc are more prone to experience emo-
tional responses and display a lower inclination to 
suppress anger (ohira, 1989). this statement was 
partly supported by Zhai et  al. (2023) that Prsc posi-
tively moderates the relationship between trait driv-
ing anger and driving anger expression (i.e., how 
drivers express their anger when driving).

1.2.  The role of cognitive appraisal in driving 
anger

despite previous studies demonstrating the utility of 
certain theoretical frameworks (e.g., state-trait the-
ory) in explaining driving anger, understanding the 
mechanisms underlying anger evoked while driving 
(i.e., state anger) might still be insufficient, because 
of the inadequate description of the interplay 
between driver and traffic situations (emo et al., 2016).

emotion and appraisal theorists suggest that the 
generation of emotion is a result of cognitive 
appraisal of what significantly happens related to an 
individual’s well-being (lazarus, 1991a). in other 
words, emotion cannot happen without individuals 
evaluating what has happened related to the per-
sonal well-being. it should be noted that the “signif-
icance of well-being” mentioned here can be 
conceptualized as the obstruction or achievement of 
an individual’s concerns (frijda, 1986). correspondingly, 
“concerns” include individuals’ values, attachments, 
beliefs, desires, goals, and everything they care about 
(lazarus, 1991b; frankfurt, 1995; scherer, 2004).

cognitive appraisal theories are componential ori-
ented, suggesting the number of components deter-
mines the specific emotion (Moors et  al., 2013). 
theoretically, two appraisals and six components are 
used to assess different aspects of an individual’s 
evaluation of stress-inducing situations (smith & 
lazarus, 1993). Primary appraisal concerns whether 
the external context is relevant to a person’s 
well-being, which contains evaluating goal relevance 
(e.g., the extent to which the external context relates 
to an individual’s well-being) and goal incongruence 
(e.g., the extent to which the external context is con-
sistent or inconsistent with one’s well-being). the 
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secondary appraisal reflects whether there is a target 
that should be blamed for causing the event, and an 
assessment of the individual’s coping ability/poten-
tial to handle the trigger, which involves appraising 
self/other responsibility (e.g., the degree to which is 
oneself or someone/something else receives the 
credit), coping potential (e.g., to what extent individ-
uals are able to adopt coping strategies to alter the 
situation [problem-focused coping] or emotionally 
adjust their psychological prospects [emotion-focused 
coping]) and future expectancy (e.g., the prospects 
that individuals believe (for any reason) the stressors 
could be improved/solved, either in actual or psy-
chological aspects). it should be noted that both 
appraisals are important for emotions and happen 
simultaneously (smith & lazarus, 1993).

Previous studies have shown that anger is associ-
ated with high goal relevance, goal incongruence, 
other responsibility and high coping potential 
(Berkowitz & harmon-Jones, 2004). By way of illustra-
tion (see figure 1), driver a might become angry if 
their right of way (goal relevance) is restricted (goal 
incongruence) by an aggressive driver B (other 
responsibility) who cuts in, and driver a firmly 
believes that honking (problem-focused coping 
potential) to notify the trigger driver B will prevent 
them from merging (future expectancy). severe 
anger could be experienced by driver a if driver B 
continues to cut in.

it has also been demonstrated that drivers’ cogni-
tive appraisal of the driving context might be more 
important than dispositional traits when determining 
driving behaviors across anger-provoking situations 
(stephens & groeger, 2009). as illustrated by stephens 
et  al. (2016) and albentosa et  al. (2018), the way 
drivers evaluate driving situations significantly pre-
dicts the intensity of state driving anger. importantly, 
stephens et  al. (2016) observed that there is no 
direct association between trait driving anger and 
state driving anger when considering drivers’ 

appraisal, implying that there is a likelihood that 
state anger is mainly influenced by drivers’ cognitive 
appraisal of driving situations, irrespective of the 
level of their trait driving anger.

1.3.  The research gap in understanding driving 
anger: Combined effects of individuals’ 
characteristics and cognitive appraisal

considering personal characteristics (e.g., beliefs and 
personality) constitutes an important source of cog-
nitive appraisal and forms the motivational basis for 
cognitive appraisal and the imperative role of 
appraisal in emotions (smith & lazarus, 1993). it is 
possible that driving anger evoked while driving 
could be the result of the combined effects of driv-
ers’ characteristics (age and gender), dispositional 
traits and drivers’ cognitive appraisal of driving 
situations.

specifically, Bogdan-ganea and herrero-fernández 
(2018) demonstrated that there were age and gen-
der differences in pejorative labelling thinking when 
meeting anger-provoking scenarios, implying the 
divergence in cognition of driving situations across 
drivers’ demographics. also, there is evidence that 
age and gender significantly correlated with compo-
nents of cognitive appraisal (stephens et  al., 2016; 
albentosa et  al., 2018), but it has not been fully 
explored yet if there are any substantive associa-
tions between them. With respect to personality 
traits, tomaka and Magoc (2021) revealed that peo-
ple high in neuroticism are more likely to evaluate 
situations as threatening, while individuals high in 
extraversion are prone to appraise contexts in a 
challenging manner, indicating how specific disposi-
tions might contribute to an individual’s appraisal. 
as presented above, emotionality and Prsc have 
shown their positive association with trait driving 
anger, whereas it is unclear whether and how 
emotionality and Prsc influence an individual’s anger 

Figure 1. example of a driver’s cognitive appraisal in an anger-provoking situation.
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while driving when considering the driver’s cogni-
tive appraisal. on the one hand, drivers higher in 
emotionality (e.g., being involved in fearful and anx-
ious content) may automatically identify threats 
from ambiguous stimuli, and evaluate equivocal 
triggers in a dangerous manner, which might lead 
to a more goal-oriented and incongruent cognitive 
appraisal while driving. on the other hand, 
emotionality could have a closer relationship with 
emotional states, because of the sentimental con-
tents involved in emotionality (e.g., “i feel strong 
emotions when someone close to me is going away 
for a long time.”). in light of the nature of Prsc, indi-
viduals with higher Prsc might be more aware of 
their inner thoughts and motivations, which might 
enhance the overinterpretation of the driving anger 
situations, thereby increasing state driving anger.

1.4.  The present study

the present study aims to explore how drivers’ char-
acteristics (age and gender), and dispositions 
(emotionality and Prsc) influence driving anger when 
considering cognitive appraisal of anger-provoking 
situations, expecting to provide more knowledge 
about individual differences in evaluating driving sit-
uations, which could also assist in designing and 
developing countermeasures in the target driver 
group. figure 2 illustrates the proposed theoretical 
framework in the present study, which is inspired 
and adapted from previous studies (deffenbacher 
et  al., 2001; demir et  al., 2016; stephens et  al., 2016). 
note that, the construct of cognitive appraisal is con-
sidered a latent variable measured by several compo-
nents as referenced from previous studies (smith & 
lazarus, 1993; albentosa et  al., 2018). in brief, four 
study objectives are listed below:

1. to explore the relationship between emotionality, 
cognitive appraisal, and state driving anger.

2. to examine the relationship between Prsc, cogni-
tive appraisal, and state driving anger.

3. to testify effects of age and gender on cognitive 
appraisal undertaken in anger-provoking 
situations.

4. to probe if there are age and gender differences 
in state driving anger, emotionality and Prsc.

2.  Materials and methods

2.1.  A Pilot survey for anger scenarios 
development

to choose the most appropriate anger-provoking 
scenarios for participants’ cognitive appraisal assess-
ment, the Measure for angry drivers was used (Mad, 
stephens et al., 2019), because it was a more recently 
developed tool compared to the driving anger scale 
(deffenbacher et  al., 1994). some items in Mad were 
slightly modified based on chinese driving contexts 
(e.g., changing item 7 to “Jaywalking pedestrians or 
cyclists cross in front of you forcing you to brake”). 
Mad was first translated through a back-translation 
procedure based on guidance from guillemin (1995). 
the recruitment of 267 participants was undertaken 
by a survey company Wen Juan Xing (WJX, www.
wjx.com) in June 2022, and the only criterion for 
participation was the holding of a valid chinese 
driving license. all participants needed to log in on 
WJX’s website through social media, e.g., Wechat, to 
take part in the online survey, and they received 10 
rMB (approximately 1.4$) for appreciating the partic-
ipation. Participants were asked to report their age, 
gender, and the degree to which they become angry 
across various driving situations (using Mad) on a 

Figure 2. Proposed theoretical framework.

http://www.wjx.com
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5-point scale (1= “not angry at all” to 5= “extremely 
angry”). however, as Mad has not been formally val-
idated in china, an explorative factor analysis (efa) 
was performed to determine the structure of Mad. 
after a preliminary check, nine participants’ answers 
were removed from the efa, because of the lack of 
variability in their data (e.g., rating the same score 
on all items). the rest of the 258 valid participants 
(mean age = 31.04, sd = 6.82, 55% males) were ana-
lyzed through a principal axis factor analysis and 
varimax rotation in sPss 24.0. the Kaiser-Meyer-olkin 
(KMo) value was 0.869 and Bartlett’s test of spheric-
ity was significant (p < 0 001. ), indicating the scale 
was appropriate for factorial analysis. to obtain a 
reliable, significant enough, and non-redundant 
structure of Mad, the threshold of the item’s loading 
was set to 0.45, based on the guidance of ledesma 
et  al. (2021). finally, 17 items with a three-factor 
solution were found in the Mad, providing 51% 
explained total variance (see table a1 in appendix 
a). these three factors were then labelled safety 
Blocking (sB, i.e., referring to situations provoking 
the driver’s anger by causing safety risk), travel 
Blocking (tB, i.e., referring to situations evoking the 
driver’s anger by impeding driving progress) and 
hostile aggression (ha, i.e., referring to situations 
eliciting the driver’s anger by posing hostile actions), 
and all factors showed adequate internal consisten-
cies. the 17 item and three factors Mad was then 
applied in the main study survey.

2.2.  Participants

Participant recruitment for the main survey was 
also supported by WJX in august 2022. the com-
pany posted the survey link on their platform and 
invited participants to attend if interested. all par-
ticipants were compensated 20 rMB for their par-
ticipation. several criteria were set for the sample 
recruitment, including participants should have a 
valid chinese driving license as well as to avoid 
recruiting university/college students excessively, 
because they may not drive frequently. in total, 
there were 601 respondents, but only 559 partici-
pants’ responses (mean age = 32.11, sd = 5.48) 
were regarded as valid after data filtration (e.g., 
same-scored rating, attentional questions check, 
extreme completion time, etc.). it was found that a 
significant age difference between participants in 
the main survey and participants in the survey of 
pilot study by a summary independent sample t 
test (p=0.026), but they did not differ in gender (p
=0.11). More information about participants 

recruited in the main survey can be found in 
table 1.

2.3.  Measurements

2.3.1.  Demographic information
this section asks participants to indicate age, gender, 
tenure of driving license, and traffic penalty points 
received in the last year.

2.3.2.  The private self-consciousness scale (Prsc)
the 10 item chinese version of the Prsc scale (fan & he, 
2013) was presented for assessing the propensity to 
focus attention on inner aspects of oneself (e.g., “i reflect 
about myself a lot”). Participants needed to respond on 
a 5-point scale (1 = “extremely uncharacteristic” to 5 = 
“extremely characteristic”). the higher score indicates a 
high level of Prsc. this scale shows an acceptable inter-
nal consistency in the present study (cronbach’s α = 0 71. ).

2.3.3.  The brief HEXACO inventory (BHI)
the chinese version of Bhi was used to measure par-
ticipants’ personality (Wu et  al., 2020). according to 
de vries (2013), the Bhi is easy to understand and 
might be useful for explorative investigation in con-
junction with other scales. the chinese Bhi has 24 
items with six personality dimensions (h, e, X, a, c, 
o), participants were required to answer on a 5-point 
scale (1 = “strongly disagree” to 5 = “strongly agree”). 
however, only the descriptive information of the 
sub-scale emotionality is considered in the present 
study due to the study scope. the higher score indi-
cates the greater degree of emotionality.

Table 1. Participants’ demographic information (n = 559).
Variables n Proportion

Gender
Male 272 48.7%
Female 287 51.3%
Age groups
18-25 years old 23 4.1%
26-36 years old 456 81.6%
37-44 years old 57 10.2%
over 44 years old 23 3.2%
Tenure of the driving 

license
≤1 year 11 2.0%
2-3 years 125 22.4%
4-5 years 181 32.4%
6-10 years 171 30.6%
>10 years 71 12.7%
Traffic penalty points 

received in the last 
year

0-1 287 51.3%
2-4 165 29.5%
5-8 95 17.0%
9-12 12 2.1%
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2.3.4.  State driving anger and cognitive appraisal
drivers may face a variety of traffic situations, but 
many of these events share common themes. this 
similarity allows for a comprehensive analysis of how 
drivers assess and respond to traffic conditions at a 
broader level. therefore, the 17 item and three fac-
tors Mad as described above were provided in three 
anger-provoking situations selection pools (i.e., sB, 
tB, and ha). Participants were asked to choose one 
scenario in each pool that they frequently encounter 
while driving and then imagine they are driving and 
meeting this event. the anger events selection results 
are presented in table a2 in appendix a. next, par-
ticipants needed to answer a single question Q1 (i.e., 
“to what extent do you feel angry?”) on a 11-point 
scale (0 = “not at all” to 11 = “very much”) for mea-
suring the intensity of state driving anger. the 
cronbach’s alpha of state anger measurements was 
0.68, considered acceptable for explorative research 
(hair et  al., 2019a).

six questions were presented to measure differ-
ent components of cognitive appraisal which were 
referenced from previous studies (smith & lazarus, 
1993; albentosa et  al., 2018). Participants needed to 
answer these questions on a 11-point scale as men-
tioned above. here is an example in sB scenarios 
pool questionnaire, Q2 goal relevance (i.e., “to what 
extent is this situation/event related to your goals/
desires/interests, e.g., driving safety?”); Q3 goal incon-
gruence (i.e., “to what extent does this situation/
event hamper your goals/desires/interests, e.g., driv-
ing safety?”); Q4 other responsibility (i.e., “to what 
extent do you think the person/people who exert 
this circumstance should be responsible for it?”); Q5 
problem-focused coping potential (i.e., “to what 
extent are you able to take action and change the 
situation to make it in line with your goals/desires/
interests, e.g., driving safety?”); Q6 future expectancy 
(i.e., “to what extent do you believe that the situa-
tion would improve, either actually or psychologi-
cally, to be consistent with your goals/desires/
interests, e.g., driving safety?”); Q7 emotion-focused 
coping potential (i.e., “to what extent are you able 
to emotionally adjust to the situation if the circum-
stances are inconsistent with your goals/desires/
interests, e.g., driving safety?”). importantly, questions 
related to state driving anger and components of 
cognitive appraisal (Q1-Q7) have the same sequence 
in tB and ha, but specifics indicated in “e.g.,” are 
different (Q2 to Q7, expecting Q4), i.e., punctually 
arriving at the destination in tB, personal well-being/
driving esteem/courtesy in ha, thereby matching 
the relational theme of each anger-provoking 

category. overall, the cronbach’s alpha of appraisal 
items was 0.79.

2.4.  Data analysis

software sPss 24.0 and smart Pls 4.0 were used for 
data analysis. all variables were checked for normality, 
according to skewness (between -3 to 3) and kurtosis 
(between -7 to 7) within the acceptable range (Byrne, 
2010). Pearson correlations were performed to detect 
whether there were any potential relationships among 
variables. next, ancovas were performed to explore if 
there were age and gender differences in state driving 
anger, emotionality and Prsc.

in smart Pls 4.0, a Partial least squared structural 
equation Modelling (Pls-seM) approach was used to 
test the association between age, gender, 
emotionality, Prsc, cognitive appraisal and state driv-
ing anger. according to hair and alamer (2022), 
Pls-seM is useful for more than theory confirmation, 
and is particularly useful when understanding causal 
relationships among variables. however, model fit 
indices provide less insight into Pls-seM models 
(hair, 2017; hair et  al., 2019a), and demonstrating the 
reliability and validity of the construct and predictive 
performance of the model are more oriented (hair 
et  al., 2019b; hair & alamer, 2022). thus, composite 
reliability (cr), average variance extracted (ave), and 
variance inflation factor (vif) were used to assess 
construct reliability, convergent validity, and multicol-
linearity, which can provide more information into 
variables and the Pls-seM model (hair et  al., 2019a). 
Based on fornell and larcker (1981) criteria, cr 
higher than 0.6 and ave over 0.4 suggest adequate 
reliability and validity of the construct. a vif not 
exceeding 3 demonstrates the model is free of mul-
ticollinearity (hair & alamer, 2022). Moreover, r2 was 
considered for measuring the model’s explanatory 
power of each endogenous variable. Q2 is a recom-
mended indicator for the reflection of model predic-
tive accuracy, which combines aspects of 
out-of-sample prediction and in-sample explanatory 
power (hair et  al., 2019a). generally, Q2 values higher 
than 0, 0.25 and 0.50 respectively imply small, 
medium, and large predictive accuracy of the 
Pls-seM model (hair et  al., 2019a).

3.  Results

3.1.  Age and gender differences in state driving 
anger, Emotionality and Prsc differences

the Pearson correlation analysis is presented in table 
2. driving experience was positively correlated with 
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age (r=0.509, p<0.01). notably, a positive association 
between state driving anger and traffic penalty 
points received in the last year was observed (r
=0.119, p<0.01). emotionality was positively related 
to state driving anger (r=0.184, p<0.01). similarly, 
Prsc had a positive correlation with state driving 
anger (r=0.151, p<0.01).

exploring age and gender differences in state 
driving anger, emotionality and Prsc may provide 
more understanding about chinese driving anger. 
driving experience was controlled, due to its strong 
correlation with age. generally, 18-25-year-old drivers 
can be considered young drivers (yang et  al., 2022), 
but there could be some biases if using this as an 
age grouping rule, because of our sampling strategy. 
to acquire a balanced age group assignment, the 
present study uses the median value (age = 31) as a 
reference. the results are shown in table 3.

significant differences in state driving anger and 
emotionality were found between the two age 
groups (age < 31 and age > 31). however, there was 
no significant difference in Prsc between these two 
age groups (p>0.05). in addition, males scored sig-
nificantly lower than females on the emotionality 
scale (F=36.977, p<0.001), but males and females 
showed identical levels in state driving anger (F
=0.053, p>0.05) and Prsc disposition (F=0.008, 
p>0.05).

3.2  The role of age, gender, Emotionality and 
prsc in cognitive appraisal and state driving 
anger

figure 3 depicts the association between age, gen-
der, emotionality, Prsc, cognitive appraisal and state 
driving anger. cr and ave were respectively 0.82 and 
0.48, indicating acceptable construct reliability and 
convergent validity of cognitive appraisal. the maxi-
mum vif was 1.569, suggesting no multicollinearity 
issue in the present model. in addition, Q2 was 0.27, 
revealing a medium predictive performance of state 
driving anger. emotion-focused coping potential was 
removed because of a low factor loading (less than 
0.50). as expected, state driving anger was signifi-
cantly and positively predicted by cognitive appraisal 
(β=0.49, p<0.001). however, the path from age to 
cognitive appraisal was not significant (β=0.04, p
>0.1). the relationship between gender and cogni-
tive appraisal was significant (β=-0.12, p<0.001), sug-
gesting males and females evaluated anger-provoking 
situations differently. additionally, emotionality and 
Prsc influenced drivers’ cognitive appraisal and state 

driving anger in differential ways. a positive relation-
ship between emotionality and state driving anger 
was observed (β=0.17, p<0.001), but emotionality 
had no association with cognitive appraisal (β=0.05, 
p>0.1). in contrast, Prsc played a positive role in cog-
nitive appraisal (β=0.17, p<0.001), but there was no 
direct link between Prsc and state driving anger. 
interestingly, Prsc exerted a direct, significant, and 
positive relationship with state driving anger (β=0.16, 
p<0.001), if the cognitive appraisal construct was 
removed (not depicted in the above figure). in gen-
eral, the model provides a 28.4% variance in predict-
ing state driving anger.

to explore gender differences in components of 
cognitive appraisal, independent t tests were per-
formed. results suggested that males rated signifi-
cantly higher than females in other responsibility 
(t p= <2 10 0 05. , . ) and problem-focused coping 
potential (t p= <2 04 0 05. , . ). this indicates that male 
drivers are more likely to attribute culpability to 
other road users and perceive a greater capacity to 
handle trigger events compared to female drivers.

4.  Discussion

appraisal of the driving context is more influential 
when determining emotional states and driving 
behaviors (stephens & groeger, 2009; emo et  al., 
2016). however, less is known regarding whether 
and how drivers’ characteristics and dispositions 
influence their cognitive appraisal while facing 
anger-provoking situations. the present study applied 
self-reported instruments to explore the influence of 
drivers’ age, gender, emotionality, and Private 
self-consciousness (Prsc) on cognitive appraisal 
undertaken while driving and state driving anger. 
our results supported an earlier viewpoint that cog-
nitive appraisal is essential for generating anger, 
along with high goal relevance, goal incongruence, 
other responsibility, and problem-focused coping 
potential (lazarus, 1993). Moreover, this pattern of 
cognition increases the intensity of driving anger, 
which is consistent with the result of stephens et  al. 
(2016). Meanwhile, it was found that age had no 
relationship with drivers’ appraisal of angry events, in 
line with the findings of stephens et  al. (2016). a 
possible reason is that the importance of goals set 
while driving may be similar for all drivers. for exam-
ple, drivers (either young or old) always stress the 
goal of driving safety (dogan et  al., 2011). also, 
armitage et  al. (2022) reported that age shows no 
effect on safe driving intention and general safe 
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driving behaviors, reflecting a universal value of safe 
driving among drivers. similarly, the value of the 
goal related to driving punctuality may be the same 
for drivers. in other words, it is reasonable that driv-
ers (irrespective of their age) have the same under-
standing and interpretation of travel-blocking 
scenarios, since both groups of drivers experience 
the same outcomes as a result of traffic congestion. 
however, it was found that male drivers evaluated 
anger-provoking situations in a more negative man-
ner compared to female drivers. specifically, males 
blame heavily the trigger and perceived high coping 
capacity to tackle the angry situations. this might 
stem from gender roles with males possessing more 
masculinity (e.g., “i am assertive”) than females (holt 
& ellis, 1998), which could enhance the inappropriate 
and unreasonable cognitive appraisal.

important findings revealed in the present study 
were that emotionality and Prsc demonstrated differ-
ent mechanisms in influencing drivers’ appraisal and 
state driving anger. specifically, emotionality directly 
and positively influenced the state driving anger, 
supporting a result of previous study studies (Ābele 
et  al., 2020). however, there was no association 
observed between emotionality and drivers’ cogni-
tive appraisal, indicating that emotionality does not 
make a difference to drivers’ cognition in anger-related 
scenarios. Previous studies reported that emotionality 
has no relationship with cognitive ability and cogni-
tive appraisal of revenge (edwin sheppard & Boon, 
2012; de vries et  al., 2021), demonstrating 
emotionality may not be influential for individuals’ 
cognition. Besides, another possible explanation is 

that a mediator might exist between emotionality 
and cognitive appraisal. this mediator is trait driving 
anger, and evidence has shown that drivers with 
higher emotionality also manifest higher trait driving 
anger which contributes to unreasonable and inap-
propriate interpretations (cognitive appraisal) of the 
anger-evoking situations (albentosa et  al., 2018; Zhai 
et  al., 2023). Based on the current model’s results, it 
appears that emotionality could be a proximal vari-
able to state driving anger if cognitive appraisal is 
considered alongside, supporting the statement that 
emotionality has a closer relationship and a better 
predictive power with affective states (ashton 
et  al., 2014).

in contrast, Prsc enhanced the drivers’ cognitive 
appraisal while confronting anger stimuli. in essence, 
people high in Prsc show a higher level of 
self-awareness and they might easily access and 
reflect on their inner thoughts and motivations 
(fenigstein et  al., 1975). importantly, an individual’s 
cognitive process more or less involves the participa-
tion of self-awareness (Morin, 2011). consequently, 
this commonality may establish the link between 
Prsc and the driver’s cognitive appraisal. interestingly, 
it was identified the direct association between Prsc 
and state driving anger after removing the cognitive 
appraisal construct in the model. therefore, it could 
be inferred that the impact of Prsc on state driving 
anger is dominant via drivers’ cognitive appraisal, but 
its effect might be direct on state driving anger if 
not considering drivers’ cognitive appraisal. these 
dual pathways (i.e., direct and indirect) between Prsc 
and state driving anger reveal the complexity of the 

Table 2. Pearson intercorrelation among variables (two-tailed).
Variables 1 2 3 4 5 6 7

1 Age 1
2 Driving experience .509** 1
3 traffic penalty points 0.002 −0.027 1
4 gender −.085* −.244** −0.001 1
5 state driving anger −0.074 −0.016 .119** 0.010 1
6 emotionality −.112** −.213** −0.003 .249** .184** 1
7 Prsc −0.023 0.003 0.022 0.002 .151** 0.005 1

notes: *p < 0.05, **p < 0.01, gender: 0 = males, Prsc = Private self-consciousness.

Table 3. Results of AnCoVAs on state driving anger, emotionality and Prsc.

Variables

Age gender

Age < 31
Mean (sD)

Age > 31
Mean (sD) F

Male
Mean (sD)

Female
Mean (sD) F

state driving anger 8.64 (1.36) 8.31 (1.57) 6.768** 8.50 (1.47) 8.48 (1.46) 0.053
emotionality 3.35 (0.64) 3.18 (0.61) 10.234*** 3.11 (0.62) 3.42 (0.59) 36.977***
Prsc 3.57 (0.46) 3.55 (0.45) 0.129 3.56 (0.44) 3.56 (0.46) 0.008

notes: **p < 0 01. , ***p < 0 001. , Prsc = Private self-consciousness.
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emotional response while driving, implying the 
necessity of simultaneously incorporating both 
non-cognitive and cognitive factors to understand 
driving anger.

the current findings could add more insights into 
how specific dispositions are uniquely associated 
with an individual’s cognitive appraisal and state 
anger, indicating the importance of considering an 
individual’s dispositions in understanding cognitive 
appraisal and emotional states (Poluektova et  al., 
2023). this also implies the essence of treating 
emotionality and Prsc independently in the context 
of driving anger. for example, drivers with higher 
levels of emotionality may benefit from long-term 
intervention for emotional regulation, e.g., 
mindfulness-based interventions. such interventions 
could assist drivers handle emotional stimuli more 
skillfully. however, for individuals high in Prsc, addi-
tional cognitive-related intervention might be 
required. high Prsc individuals might be more sensi-
tive to their inner thoughts and inner motivation, 
but they might not establish the link between their 
thoughts and emotional response, retrospection 
could help individuals to be aware of how negative 
cognitive patterns result in emotional states, which 
could alleviate the effect of Prsc on cognitive 
appraisal.

a previous meta-analytic study by Moshagen et  al. 
(2019) disclosed the gender difference in emotionality, 
indicating females rated higher emotionality than 
males. therefore, the offset influence of gender 

differences in emotionality and components of cog-
nitive appraisal could explain why female and male 
drivers showed identical levels of state driving anger. 
in addition, there is evidence that emotionality is 
decreased as age increases (ashton & lee, 2016). 
Possibly, the difference in state anger between 
younger drivers and older drivers was caused by 
emotionality. accordingly, the current findings might 
highlight the importance of focusing on individual 
dispositions in specific gender categories and age 
ranges when designing related interventions for 
managing driving anger.

5.  Limitations and future work

to be acknowledged, the current study had several 
limitations. self-reported data is a commonly used 
approach to investigate drivers’ psychological aspects 
and driving anger/behaviors. however, the social 
desirability effect cannot be ignored in the present 
study. furthermore, due to the limitations of the 
cross-sectional design, it remains unclear whether 
the relationship between drivers’ dispositions and 
their cognitive appraisal of driving situations remains 
stable over time. therefore, longitudinal studies 
employing driving diaries could be considered to 
explore the variation among dispositional traits, cog-
nitive appraisal and state anger. in addition, the 
study used an imaginary approach for the induction 
of anger, but there is a risk that the intensity of the 
anger state is not strong enough, this should be 

Figure 3. Association between age, gender, emotionality, Prsc, cognitive appraisal and state driving anger.
notes: state driving anger used in the model was a mean of three state driving anger scored in three anger-provoking situations (sB, tB, and hA). 
similarly, each component of cognitive appraisal in the model was calculated based on the mean of the corresponding component scored in the 
three anger-provoking situations. emotionality was a mean score of the emotionality sub-scale in BhI. Prsc was a mean score of 10 items on the Prsc 
scale.
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further improved within a controlled laboratory envi-
ronment by using interactive approaches (e.g., driv-
ing simulation) and multi-item assessment of state 
anger. it has been suggested that more items could 
describe a more accurate profile of personality’s 
sub-facets (credé et  al., 2012). therefore, further 
studies should use a full version of the heXaco for 
evaluating personality to acquire more holistic infor-
mation. also, the tenure of a driving license might 
not fully capture a driver’s experience, thus consider-
ing the frequency of driving and total mileage could 
provide more accuracy in measuring driving experi-
ence. additionally, there was a significant age differ-
ence between participants in the survey of pilot 
study and the main survey, suggesting the present 
structure of Mad might not be the most appropriate 
for the main survey sample. future studies should 
target to improve the anger scenarios development 
by reducing age differences in the sample and add-
ing more chinese-relevant anger-evoking situations. 
due to the space limitation, it’s valuable to examine 
whether males and females differ in cognitive evalu-
ation when facing different themes of anger-provoking 
situations. this examination can provide more 
detailed understanding of associations between gen-
der, cognitive appraisal and driving anger. lastly, the 
present study merely focused on chinese drivers, 
applying the proposed model to diverse driving pop-
ulations could provide more insights related to indi-
vidual characteristics and the appraisal process 
undertaken while encountering anger-evoking 
scenarios.

6.  Conclusion

it is crucial to understand how drivers’ characteristics 
and cognitive appraisal conjunctively influence angry 
states when confronting a range of anger-provoking 
situations. it was found that age was not associated 
with drivers’ cognitive appraisal, but males tended to 
assess driving situations with more blame and a 
higher coping potential style than females. in addi-
tion, males and females showed similar levels of state 
driving anger, but females reported higher levels of 
emotionality than males. importantly, emotionality 
and Private self-consciousness influence drivers’ 
appraisal and state driving anger through different 
mechanisms. emotionality is directly and positively 
related to state driving anger rather than drivers’ cog-
nitive appraisal. By contrast, Private self-consciousness 
enhanced the magnitude of state driving anger 
through drivers’ cognitive appraisal undertaken on 
driving situations. this study might contribute to 

providing additional understanding of driving anger 
and promote relevant interventions designed in china.
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Table A2. Participants’ anger-provoking scenarios selection in main survey.
Category of anger-evoking situations Percentage sample selected

Safety Blocking
someone pulls out right in front of you without looking 6.4%
someone moves in front of you suddenly and without leaving enough room, forcing you to brake hard 26.8%
someone cuts in right in front of you forcing you to brake 28.8%
When you are trying to overtake another driver he/she speeds up 6.9%
When you are trying to merge, other drivers do not give way (preventing you merging) 5.0%
Jaywalking pedestrians/cyclists cross in front of you forcing you to brake 17.0%
A driver ahead of you is straddling two lanes 9.1%
Travel Blocking
you encounter road works and detours 10.4%
someone in front of you does not move off straight away when the light turns to green 19.7%
you are driving behind a large vehicle and you cannot see around it 13.9%
someone pulls out right in front of you when there is no-one behind you 5.5%
you are stuck in peak hour traffic 33.3%
A driver fails to give way to you when they are supposed to (e.g., intersections, roadside stop, underground car 

park, at give way sign, etc.)
17.2%

Hostile Aggression
Another driver indicates anger/hostility when you do a perfectly legal maneuver 26.7%
someone makes a rude gesture towards you about your driving 31.3%
someone shouts at you about your driving 20.8%
someone beeps at you without reason 21.3%

Notes: Rounded to one decimal.
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