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ABSTRACT

This study applies a multilevel model approach to test the predictive effect of the theory of
planned behaviour (TPB) plus moral norm, past behaviour and crash history to account for
intentions to avoid traffic violations within the context of commuting to or from work. This
study also extended the theory by adding psychological stressors of perceived stress and
work-family conflict. In this study, we systematically tested the direct and mediated models.
A sample of Malaysian drivers (N = 482; 44.6% were men and 55.4% women), with the
average age of 36.7 years (SD =10.0) was surveyed. The self-report questionnaire contained
multiple observations nested within individual drivers, with respect to 3 different driving
violations. As predicted, multi-level modelling showed that within-person predictor variables
of all the TPB components emerged as independent predictors, with injunctive norm being
the most predictive variable, followed by self-efficacy and cognitive attitude. Intention was
also predicted by moral norms and crash history. Between-person variables, gender,
commuting hours and work-family conflict also had direct influences on intention (i.e., men
and those with longer commuting hours and higher work-family conflict reported lower
intentions). Substantial support for the mediation model was found, confirming that stressors
indirectly influence intentions through the effects of the socio-cognitive components. The
implications of the linkage between the social cognition and stressors for developing potential
broader interventions focusing on multiple violation behaviours and designing appropriate

safety policies to reduce commuting crashes are discussed.

Keywords; The Theory of Planned Behaviour, traffic violations, work-family conflict,

perceived stress, commuting, multi-level analysis
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1. Introduction

According to WHO (2018), the global rate of traffic death continues to rise steadily,
accounting for 1.35 million deaths each year, while between 20 and 50 million people suffer
nonfatal injuries and disabilities. Statistics show that low- and middle-income countries
(LMICs) have the highest proportions of road crash fatalities (Gupta & Bandyopadhyay,
2020). Statistics indicate that road traffic deaths globally are approximately 18 per 100, 000
population, with LMICs severely affected, contributing a high burden to 90% of the world’s
road traffic deaths (Staton et al., 2016). While much attention has been focused on traffic
safety and violations in developed countries (Bhalla et al., 2020), little attention has been paid
to LMICs, despite these alarming figures. Furthermore, in recent years, the frequency of
commuting crashes that take place on the way to and from the place of work (International
Labour Organization, 2010) has become a serious issue in many parts of the world (Bin,
2014; Turgeman-Lupo & Biron, & 2017; Vargas-Garrido et al., 2021) and is a source of
much concern especially in LMICs (Bin, 2014). Unlike developed or high-income countries,

many LMICs have made little progress in addressing this issue (Ning et al., 2016).

The present study was conducted in Malaysia, one of the LMICs with
disproportionately high risk and burden of road traffic crashes, in which the crash death rate
is the third highest in Asia (WHO, 2018). A report from the Ministry of Transport of
Malaysia (2021) highlights the fact that the number of road crashes in Malaysia has increased
gradually during the last ten years from 414,421 in 2010 to 567,516 in 2019, killing 6,000 to
7,000 yearly. The burden is expected to escalate because of rapid urbanisation and
motorisation (Musa et al., 2020). Importantly, the rising trend of the occurrence of
commuting related crashes that contribute to the data is posing an enormous challenge (Bin,

2014; Sukor et al., 2018; Zuwairy et al., 2020). For instance, a report by the Social Security
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Organization suggests that the trend for commuting crashes increased each year, from 28,037

cases in 2014 to 35,243 in 2018 (SOCSO, 2018).

There is ample evidence that traffic violations, defined as deliberate contraventions of
safe driving practice (Parker et al., 1995), are a main contributory factor to traffic crashes
(Zhang et al., 2019). In light of the existing data, it seems prudent to understand factors
underpinning motives behind traffic violations during commuting. Within the traffic safety
field, several studies have found the overspill of stress from other sources into the driving
environment (Bowen et al., 2020; Rowden et al., 2011), suggesting that the potential link
between stressors and traffic violation is a challenging research issue. Yet, the possible
mechanisms explaining stress-violation relationships have not fully explored (Westerman &
Haigney, 2000). This is noteworthy, considering the need for theory-based studies in order to
guide appropriate intervention, this study thus integrates the contribution of a stress
perspective on the theory of planned behaviour (TPB) in understanding traffic violations.
Specifically, we investigate the influence of psychological stressors, with particular attention
to work-family conflict, perceived stress, and additional variables in relation to intentions to
avoid traffic violations, guided by the framework of TPB within the context of commuting in

isolation from other driving behaviours.

1.1 Theory of planned behaviour and traffic violation

Reviews and analyses have noted the TPB (Ajzen, 1991) as an influential model for
understanding social behaviour (Ajzen, 2011; Armitage & Conner, 2001; Conner & Norman,
2015; McEachan et al., 2011). Such findings have sparked vigorous investigation into the
efficacy of the model within the context of various health behaviours. An underlying
assumption of the TPB is that behavioural intention is a key determinant of behaviour.
Behavioural intention reflects an individual’s motivation to perform a particular behaviour

based on his/her efforts and planning. In the TPB, behavioural intention is a function of three
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independent determinants: attitudes, subjective norms, and perceived behavioural control
(PBC). Attitude refers to a favourable or unfavourable evaluation of the behaviour (Ajzen,
1991), which conceptually comprises cognitive (the extent to which the behaviour is
perceived as beneficial) and affective (the extent to which the behaviour is perceived as
pleasant) components (Lawton et al., 2009). The second determinant of intention is subjective
norm, which is defined as an individual’s perception of whether important people would
approve or disapprove of the behaviour. Researchers (Cialdini et al., 1991; Conner et al.,
2007) have further distinguished between injunctive (i.e. perceptions of others’ approval of
the behaviour in question) and descriptive norms (i.e. perceptions of whether others are doing
the behaviour in question). PBC is the third independent determinant of intention,
conceptualised as the perceived ease or difficulty of performing the behaviour (Ajzen &
Madden, 1986). Many studies have reported the multidimensional nature of PBC constructs
(Trafimow et al., 2002). Despite this research, the dimensionality of PBC remains
controversial. Among the two distinct yet interrelated components often included in TPB
studies are perceived difficulty (i.e. perception of the ease or difficulty of performing the
behaviour in question) and self-efficacy (i.e. perception of how confident the actor is that he
or she can perform the behaviour in question). Empirical studies have reported the relative
importance of these three components, which vary depending on the behaviour in question
(Armitage & Conner, 2001; McEachan et al., 2011). In addition, a number of TPB studies
(Hagger et al., 2007; Hassan et al., 2016; Shukri et al., 2016) have proposed specific
hypotheses for the impact of TPB components across cultures and populations, hence there
should be the possibility of cross-cultural variation in the influence of the TPB components in
this Malaysian sample as opposed to previous samples.

The TPB has been used to predict traffic violations (Elliot & Thomson, 2010;

Lheureux et al., 2016) and intention to commit violations (Atombo et al., 2016; Forward,
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2006, 2009; Parker et al., 1992; Rowe et al., 2016). In general, the findings for the TPB
varied across samples and road violations, explaining 33% (dangerous overtaking; Forward,
2009) and 45% to 69% (speeding; Conner et al., 2003; Rowe et al., 2016, respectively) of the
variance in intentions.

1.2 Roles of additional predictor variables

Researchers have proposed the use of moral norms to explain traffic behaviours (Chorlton et
al., 2012; Parker et al., 1995), usually as an additional form of normative pressure (Conner &
Armitage, 1998). Moral norms can be defined as feelings of personal responsibility and moral
obligation to perform or not perform a behaviour (Ajzen, 1991). In general, traffic violations
are thought to be unacceptable with regard to generally accepted norms (i.e. immoral
actions), partly because such behaviour can provoke harm by creating road hazards and
endangering drivers or other road users. A few studies (Conner et al., 2003; Conner et al.,
2007; Elliot et al., 2010; Parker et al., 1995; Shevlin & Goodwin, 2019) have demonstrated
the predictive effect of moral norms on various driving behaviours, reflecting the fact that
perceived moral obligation seems to be important with regard to intention formation to avoid

traffic violations.

The construct of past behaviour has been commonly added to the TPB and been found
to contribute to the prediction of intention and future behaviour, explaining variance beyond
the original TPB variables across different behaviours (Ajzen, 1991; Conner & Armitage,
1998; McEachan et al., 2011; Ouellette & Wood, 1998). Some studies on traffic safety have
found that the addition of past behaviour has led to statistically significant increments in
explaining variance in intentions (Conner et al., 2003, 2007; Forward, 2009; Shevlin &
Goodwin, 2019; Vankov et al., 2021). Regardless of supporting evidence, the discussion of
the vague conceptualisation of past behaviours continues (Jovanovi¢ et al., 2017). However,

in the present study, we operationalized past behaviours as violation behaviours on the road


https://www.sciencedirect.com/science/article/pii/S0001457511001886?casa_token=3f7trktirKAAAAAA:xqjNovIY-qhYOqUjTIdHZ2AJDWGy23YYr0oLKEz-yBMw4iQjq7lbc9vAdmPvAtMMnQjhtjA1Mg#bib0010
https://www.sciencedirect.com/science/article/pii/S0001457511001886?casa_token=3f7trktirKAAAAAA:xqjNovIY-qhYOqUjTIdHZ2AJDWGy23YYr0oLKEz-yBMw4iQjq7lbc9vAdmPvAtMMnQjhtjA1Mg#bib0170

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

in response to external or internal stimuli committed in the past (Ajzen, 1991). The role of
past behaviour in the TPB has been ascribed to the notion that frequent (violation) behaviours
in the past may inspire subsequent violation acts by providing drivers with experience of the

behaviour and through the formation of habitual processes (Ouellette & Wood, 1998).

In addition, crash history was included in the model to provide insight into the
association between past involvement in crashes and intention. The link between crash
history and traffic behaviour has been investigated in several studies. While it is assumed that
drivers who have been involved in a crash would subsequently intend to behave more safely
on the road (Ngueutsa & Kouabenan, 2017), the results of these studies do not always support
this idea. For instance, Simon and Corbett (1996) found that past crashes were related to
increased traffic violations. Another study (Ngueutsa & Kouabenan, 2017) found that drivers
who reported involvement in more than three crashes or in a severe crashes were reported to
be less safe than those involved in fewer or less severe crashes. However, Weinstein (1989)
found no relationship between personal crash and injury experience with subsequent safety

behaviour (i.e. seat belt use).

1.3 Psychological stressors and traffic violation

Increasing evidence supports the hypothesis that psychological stress undermines driving
safety (Legree et al., 2003). Stress within the field of traffic violation studies has been
broadly conceptualised to include properties specific to driving experience and personal
factors originating from interpersonal and job problems (Roidl et al., 2014; Rowden et al.,
2011). For instance, a previous study (Westerman & Haigney, 2000) found that high levels of
driver stress (i.e. specific to the driving situation) were associated with increased lapses,
errors, and traffic violations among professional drivers. Another study has indicated that

stressors derived from domains outside of driving experience appear to predispose drivers to
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a number of negative driving outcomes (Rowden et al., 2011). Ge et al. (2014) found that the
global perception of stress derived from ongoing life circumstances and expectations

concerning future events contributed to the risk of dangerous driving behaviour.

In addition to considering a global assessment of stress, investigators have explored
the possible varying effects of specific types of stressors (Bowen et al. 2020; Rowden et al.,
2011). Many studies have demonstrated that work-related stress has a negative impact on
driving behaviours (Havarneanu & Havarneanu, 2012; McLinton & Dollard, 2010).
Meanwhile, ample evidence supports the detrimental effect of work-family conflict on
various work, non-work, and health-related outcomes (Amstad et al., 2011). Work-family
conflict is an inter-role stress that results from incompatible demands from work and family
domains (Greenhaus & Beutell, 1985). According to the conservation of resources theory
(Holmgreen et al., 2017), such inter-role conflict leads to stress because personal resources
(e.g. time and energy) are lost in the process of juggling both work and family roles, leading
to a negative state of being leading to petulance, fatigue, physiological tension, and negative
emotions. Despite the fact that interest in the work-family domain is not new, the potential
impact of work-family conflict on road safety has been largely ignored. However, Turgeman-
Lupo and Biron (2017) demonstrated that work-family conflict leads to increased unsafe
commuting behaviours, and Shukri et al. (2021) extended this framework to study dangerous
driving acts, finding that work-family conflict predicts dangerous driving behaviours via the

role of negative affect.

Although evidence suggests that stress has the potential to impair road safety, the
nature of the association between violations and stress is less clear (Westerman & Haigney,
2000). There is a need to empirically examine this issue to provide a more elaborate
understanding of the mechanisms underlying the detrimental effect of stress within the traffic

violation context. We posit that stressors may influence intention formation in two ways.
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First, stressors are expected to directly influence intention formation. This is based on the
assumption that people’s behavioural intentions are formed from their beliefs about
performing (violation) behaviour (Ajzen & Fishbein, 2005) and that external factors,
including stressors, can potentially influence such beliefs. Stressors have been discussed in
terms of their detrimental effects on cognitive functioning, such as inhibiting appropriate
decision-making, directing attention, and impeding goal-directed choices by reducing self-
control (Maier et al., 2015). While there are various lines of evidence demonstrating that
stress can precipitate a variety of maladaptive outcomes at the behavioural level as reviewed
above, most of which are indicative of poor self-control and self-regulation failure
(Baumeister & Heatherton, 1996), it is also possible that stress is a potent threat to self-
regulation that operates at the goal and intentional stage (Wagner & Heatherton, 2013). Thus,
based on the depletion of self-regulatory resources (Baumeister, 1997), one could expect that
stressed drivers who became emotional because of uncontrollable personal demands were
less inclined to avoid rule violation compared to less stressed drivers because of the notion
that stress lowered the perception of self-control at the motivational level. In addition, a few
investigators (Louis et al., 2009; Pak et al., 1999) have noted that aversive stress is linked to a
broad range of (negative) outcomes based on basic hedonistic principles, the idea that human
motivation is a function of the pursuit of pleasure and the avoidance of displeasure (Williams,
2018). At the motivational level, it is anticipated that people will be motivated to engage in
law-breaking on the road to the extent that it is hedonically rewarding (Lawton et al., 1997;
Rowe et al., 2016) and provides relief from the displeasure of stress. Conversely, stressed
people are often less motivated to engage in safety behaviours, partly because such

behaviours reduce pleasure.

Second, in line with the TPB framework (Ajzen & Fishbein, 2005), we postulate that

stressors may influence the formation of intentions through the influence of behaviour-
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specific cognitions. In attempting to explain the role of stress in the TPB, Louis et al. (2009)
proposed that the hedonic nature of stress has the ability to alter people’s attitude towards a
particular behaviour, disrupt social and normative influences, and weaken self-efficacy and
self-regulation. This suggests that psychological stress may directly shape the three
antecedents of intentions: attitude, norms, and PBC. However, few health behaviour studies
have tested the role of TPB components as stress mediators, though these found some support
for the mediation hypothesis. For example, Budden and Sagarin (2007) reported the
mediating role of PBC in the relationship between job stress and intention to exercise. In
another study, Shukri et al. (2016) found that specific stressors (i.e. job demands) can have
important indirect effects on healthy eating intention via its effect on attitudes and PBC.
While several lines of research in health decision-making have included stress variables
within the TPB framework (Budden & Sagarin; Louis et al., 2009; Payne et al., 2005; Shukri
et al., 2016), this study is among the first to integrate the contribution of a stress perspective

with the TPB approach in the transport safety field.

In our reading of the TPB literature, there have been limited studies on the mediating
role of moral norms with respect to the relationship between predictors (i.e. stress) and
intentions. While moral norms are expected to have an important influence on the drivers’
choice to obey or transgress the rules (Holman & Popusoi, 2018), findings suggest that stress
appears to directly affect moral reasoning (Starcke et al., 2011; Youssef et al., 2012). For
example, in a series of experimental studies, Shalvi et al. (2012) found that individuals under
stressful conditions (i.e. time pressure) were more likely to engage in unethical decision-

making, such as cheating.

1.4. The current study:
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This study extends existing research in two distinct ways. While previous work
highlights important conclusions regarding the power of the TPB components to predict
violations on the road, such studies may imply that intervention programs should target a
selected single violation behaviour. However, there are also proposals for promising
interventions that may be cost effective and efficient ways to broadly address multiple
behaviours (Jackson et al., 2012). Thus, it is necessary to examine the key predictors of
multiple violation behaviours simultaneously. To serve this purpose, the current study
employed a multilevel approach in which a comprehensive design and analytic framework
was used to account for variance in intentions across three violation behaviours (Steenbergen
& Jones, 2002). By considering the simultaneous influence of the predictors at different
levels; three related violation (i.e. driving above the speed limit, illegal overtaking, running
red light) variables (level-1) clustered within individuals (level-2) on the outcome variable,
this study avoids the methodological problems in applying traditional techniques (Conner et
al., 2016). In particular, the multi-level modelling with random effects makes it possible to
deal with the issue of dependence of observations, estimating correct standard error and thus
providing a more appropriate significance test (Raudenbush & Bryk, 2002; Vanlaar 2005).
The advantages of multilevel modelling analyses were convincingly illustrated in previous
TPB studies (Conner et al., 2016; Conner et al., 2017; Sandberg et al. , 2016; Schiiz et al.,
2020). Hence, the study adds to the relevant literature by expanding previous TPB studies
utilising multilevel modelling analyses (Conner et al., 2016; Conner et al., 2017; Schiiz et al.,
2020) to include psychological stressors to account for variance in intentions. Secondly,
previous meta-analyses of the TPB (Conner et al., 2017; McEachan et al., 2011) suggested
differences in the predictive power of the TPB for risk and protective behaviours. Since there
is an extensive body of TPB literature on traffic violations, viewed within risky behaviour

(i.e. motives behind speeding and other violations), which can be hedonistic in nature
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(Lawton et al., 2009), it is of particular interest to extend the literature to understand a
preventive behaviour framework (i.e. motives to not commit traffic violation during
commuting).

The first aim of the current study was to explore the influence of TPB variables on
intentions to avoid traffic violations. In light of the previous literature, we expected that the
components of attitude, subjective norms, and PBC will account for significant variation in
intentions (H;). Second, in addition to the TPB variables, we examined the direct contributing
role of moral norms, past behaviours, and traffic crash history in the prediction of intentions.
In accordance with the literature, it was hypothesised that the proposed additional variables
will account for a significant increase in explained variance in intentions (H>). Next, we
simultaneously investigated both the effect of the general perception of stress and the specific
nature of stressors (i.e. work-family conflict) on intention. This may help identify the
distinctive effect of each stressor, and thus tailor specific behavioural measures. It is expected
that perceived stress (H3), work-family conflict (H4), and intention are negatively related.
Specifically, as the stress increases, the intention to avoid violating rules decreases. Finally,
we aim to test the mediating effects of TPB components on stress-intention relations within
the context of traffic violation and further extend previous studies by examining whether any
influence of stressors on intention formation is transferred by the effect of moral norms.
Based on previous research, it was hypothesised that attitude, social norms, PBC of the TPB
components (Hs), and moral norms (Hs) mediate the relationship between stressors and

intentions.

2. Method

2.1 Sample and procedure

The protocol for the research for this study was approved by the Ethics Committee of

Universiti Malaysia Terengganu (UMT/JKEPM/2020/44). The participants were recruited
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through a convenience sampling procedure from three large cities in Malaysia. This sample
consists of employees working full-time in a wide range of services, including education
(49.1%), banking (20.9%), telecommunication (11.5%), and government offices (18.5%),
identified via the human resources departments of the respective organisations. The inclusion
criteria were as follows: having had a driver’s license and driving regularly to and from work.
Initially, 511 sets of data were collected. However, for this study, data from 482 participants
(94.3%) were analysed because of missing data. There were 215 (44.6%) men and 267
(55.4%) women. The majority of respondents were married and had children (75.5%). The
average age was 36.7 years (SD = 10.0 years), ranging from 18 to 60 years, who, on average,
possessed a full license for 15.43 years (SD = 9.04 years). Half of the participants reported
driving in less than 30 min to work (53.3%), 33.6 % took within 1 h to commute to work, and

13.1% took more than 1 h. For further detail see Table 1.

Insert Table 1 about here

2.2 Measures

Appendix displays the measurement items used in this study.

2.2.1 Demographic information

Basic demographic information including age (in years), gender, marital status, driving

experience (in years), and commuting hours were compiled for each participant.
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2.2.2 Components of the TPB

In this study, we focused on intention to avoid committing three violation acts': driving
above the speed limit, illegal overtaking, and running red lights, all related to driving to work
(and back home). Definitions for driving above the speed limit, illegal overtaking, and
running red lights were provided to the participants. For this study, driving above the speed
limit was defined as driving in excess of the national speed limits”. Illegal overtaking denotes
overtaking another vehicle from the left side, overtaking at a double line and overtaking on
narrow roads, a bridge and at places where overtaking is prohibited. Running red light, by
definition, refers as any vehicle entering the intersection (i.e. crossing the stop line) after
onset of red signal. The items used to measure the TPB components were similar across the
three types of traffic violations. Overall, the basic components of the TPB were measured
using standard questions from the literature (Conner & Norman, 2015). All TPB components,
moral norms, and past behaviour items, except history of traffic crashes, were measured on 7-

point response scales.
2.2.3 Intention

Intention was assessed using two items for each of the relevant violations. For example, ‘I
intend to refrain from driving above the posted speed limit, while driving to and from work
over the next two weeks’ (strongly disagree—strongly agree). Cronbach’s a for the scales

ranged from 0.74 to 0.79 across the three behaviours.

2.2.4 Attitudes

! The traffic offenses included in this study are subjected to the Malaysian Road Safety Act
1987.

2 The participants were given information related to Malaysian default speed limits
(highways: 110 km/h (68 mph); federal roads: 90 km/h (56 mph); state roads: 90 km/h

(56 mph); town: 60 km/h (37 mph); school areas: 35 km/h (22 mph).
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Attitudes were measured using four items, for example, ‘For me, to refrain from driving
above the posted speed limit while driving to and from work would be...’, followed by
endpoints (foolish—wise; harmful-beneficial) for cognitive attitude and endpoints (not
enjoyable—enjoyable; unpleasant—pleasant) for affective attitude. Cronbach’s o for the scales

ranged from 0.88 to 0.93 across the three behaviours.

2.2.5 Social norms

Injunctive norms were measured using two items, for example, ‘Most people who are
important to me think I should refrain from driving above the posted speed limit, while
driving to and from work’ (strongly disagree—strongly agree). Descriptive norms were
measured using two items consisting of the statement, for example, ‘I think most people who
are important to me refrain from driving above the posted speed limit, while driving to and
from work’ (strongly disagree—strongly agree). Cronbach’s a for the two scales ranged from

0.82 to 0.86 across the three behaviours.

2.2.6 PBC

Self-efficacy was measured using a single item, for example, (‘If it were entirely up to me, I
am confident that I could refrain from driving above the posted limit, while driving to and
from work’, strongly disagree—strongly agree). Two items made reference to perceived
difficulty, for example, ‘How difficult is it to refrain from driving above the stated speed
limit when you are really in a hurry, while driving to and from work?’ (very easy—very
difficult). Cronbach’s a for perceived difficulty ranged from 0.72 to 0.82 across the three

behaviours.

2.3 Additional predictors

2.3.1 Moral norms
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Moral norms were measured using a single item, for example, ‘It will be quite wrong for me
to drive above the posted speed limit, while driving to and from work’ (definitely no—
definitely yes). The use of a single item was based upon previous studies (Conner et al., 2003;
Conner et al., 2007; Elliot & Thomson, 2010) using this construct to allow comparable

findings.

2.3.2 Past violation behaviours

Past behaviours were measured using two items, for example, ‘In the past, I frequently drove
above the posted speed limit, while driving to and from work’ (strongly disagree—strongly

agree). Cronbach’s a for the scales ranged from 0.77 to 0.78 across the three behaviours.

2.3.3 History of traffic crash

The participants completed single-item measures for past crash involvement across the three
behaviours, for example, ‘How many times were you involved in a traffic crash by driving

above the posted speed limit in the past two years’ (range O—more than seven times).

2.4 Psychological stressors

2.4.1 Perceived stress

The Perceived Stress Scale (PSS; Cohen et al. 1983) was used to measure the perception of
stress over the past month. An abbreviated version of the PSS was used, which contained 10
items using a S-point scale, for example ‘How often have you been upset because of
something that happened unexpectedly’ (never—very often). The ten-item scale has been used
widely in various cultures and populations (Lee, 2012). It has been found that the measure
provides a psychometrically useful tool to measure perceived stress as compared to those of

the original instrument (Remor, 2006; Lee, 2012). Cronbach’s a for the scale was 0.75.

2.4.2 Work-family conflict
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Work-family conflict® was measured using scales based on Carlson et al. (2000), capturing
time and strain-based work-family conflict. Twelve items were used and scored on a 5-point
scale, for example ‘My work keeps me from my family activities more than I would like’
(strongly disagree— strongly agree). Higher scores indicated greater conflict. Cronbach’s o

for the scale was 0.91.
2.5 Statistical analysis

The data were analysed using SPSS for initial analysis (means, SDs, reliabilities, and
intercorrelations) and Hierarchical Linear Model 8 software (multilevel random coefficient
modelling; Raudenbush & Congdon, 2021) with the default setting of full maximum
likelihood.

Data sets from 482 participants were used, providing 1,446 within person-behaviours data. In
each multilevel model, every participant was therefore associated with a regression line that
included an intercept and slope. Thus, each participant provided data at two levels, with level
1 being the within-person variables, including TPB components, past behaviours, moral
norms, and crash history. Level 2, the between-persons model, included gender, age, marital
status, driving experience and commuting hours, work-family conflict, and perceived stress.
In the current study, all standardised coefficients were modelled as fixed effects (i.e. dropping
the random error term) because of convergence problems (Nezlek, 2001). Level 1 predictors
were centred around the grand mean. To check whether multilevel modelling is appropriate

and needed in our study, we used a full-unconditioned model to estimate the intraclass

* In the initial stages, we have evaluated the bidirectional nature of work interference with
family (WIF) and family interference with work (FIW) as recommended by most work-
family research (e.g. Amstad et al., 2011). However, we detected multicollinearity problems
that undermine the statistical significance of the model. Therefore, it was decided to use only
a global measure of work-family conflict.
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correlation coefficient (ICC)* which measures the proportion of variance in the outcome
variable (i.e. intentions) that is due to between person variance and a chi-square statistic
(Garson, 2013). Next, the deviance value was used as the basis for model fit measures, with a
greater decrease in the deviance (-2LL), suggesting an (significant/insignificant)
improvement in model fit (Garson, 2013). To test the mediation hypotheses, we performed
multilevel mediation effects with the MLmed Macro in SPSS (Rockwood & Hayes, 2017).

3. Results

3.1 Correlational analyses

Table 2 shows that all TPB components are significantly correlated with intentions. The
directions of all TPB-intention relationships were positive, except for perceived difficulty,
which correlated negatively with intention because of the way the construct was
operationalised (easy—difficult). Moral norms and crash history (negative correlation) were
also significantly correlated with intentions. However, past behaviours were not related to
intentions. All level 2 variables were significantly correlated with intention, except for
marital status. As expected, both stressors were negatively correlated with intention, in that
higher stress was related to lower intentions. Older and more experienced drivers were
associated with a higher intention to avoid violations. Descriptive statistics showed that men
(mean = 4.90, SD = 1.96) and those with longer commuting hours (mean = 5.03, SD = 1.87)
reported lower intentions than women (mean = 5.37, SD = 1.86) and those with shorter hours

(mean = 5.27, SD = 1.94).

Insert Table 2 about here

3.2 Predicting intentions

* Calculated as the intercept variance component in the null model divided by the total of
variance components (Garson, 2013).
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To test the main effects, intention was regressed on level 1 and level 2 variables. Model 1
included only demographic background as control variables; model 2 added stress variables
(work-family conflict, perceived stress); model 3 added TPB variables, past violation
behaviour, moral norms, and past crash history. While it is noted that past behaviour was not
significantly correlated bivariately with intention, the construct was included in the analyses
as a control variable, rather than as a component of the model (Terry & O'Leary, 1995). The
estimated ICC for the fully unconditional model was .55 and the Chi-square was also
significant (x> =2276.5, df = 481, p < .001). Thus, 55% of the variance in intentions was
significantly explained by between-persons differences (i.e. Level 2 variables). These results
justify the use of a multilevel model to understand how intentions vary as a function of both
within-person and between-person variables.

As shown in Table 3, the results of the multilevel analysis showed that adding level 2
between-person demographic variables (Model 1) significantly reduced the deviance statistic
compared to the intercept-only model (Ay? (5) = 24.28, p < .001). At this step, gender and
commuting hours were significant predictors, indicating that women and those who commute
fewer hours reported a significantly higher intention to avoid violations. Adding stress
measures (Model 2) as a between-person predictor further significantly reduced the deviance
statistic (Ay? (2) = 14.42, p < .001). At this step, work-family conflict had a negative
significant effect, while perceived stress was insignificant, and gender remained significant.
Higher work-family conflict was found to significantly reduce intention to avoid violation,
confirming Hy.

The inclusion of all TPB variables and additional predictors (Model 3) further
significantly reduced the deviance statistic (Ay> (9) = 509.97, p < .001). Confirming H,, all
components of the TPB were statistically associated with intentions, moral norms, and crash

history. Hence, H> is partially supported. Injunctive norms had the highest value, followed by
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self-efficacy and cognitive attitude. Importantly, the impact of level 2 variables (demographic
background and stressors) was not significant at this step, indicating that their effect on
intention was fully mediated by TPB variables. However, consistent with the correlation

results, past violation behaviour was not significant.

Insert Table 3 about here

3.3 Mediation analyses

A multilevel mediation analysis was performed to further explore the mediating effect of
TPB on the stress-intention relationship. Considering the effect of perceived stress on
intention individually, significant mediated effects were found for cognitive attitude (B = -
.0173, SE = .0070, z = -2.4660, p = .0137, 95% CI -.0315, -.0037), descriptive norms (B = -
.0098, SE =.0039, z = -2.5277, p = .0115, 95% CI -.0180, -.0027), self-efficacy (B = -.0268,
SE =.0073, z = -3.6525, p = .0003, 95% CI -.0418, -.0126), and difficulty (B= -.0115, SE
=.0038 -3.0220, p=.0025, 95% CI -.0199 -.0048) but not affective attitude (B =-.0091, SE =
0061, z = -1.4782, p = .1394, 95 % CI -.0215, .0029), injunctive norms (B =-.0265, SE =
0095, z = -2.7928, p = .0052, 95 % CI -.0456, .0078), and moral norms (B =-.0113, SE =
0072, z = -1.5636, p = .1179, 95 % CI -.0259, .0029). In each case, the direct effect of
perceived stress was not significant, indicating a full mediation effect. When considering all
significant mediators simultaneously, the analysis showed that the direct effect of perceived
stress was not significant (B = -.0005, SE = .0101, t = -.0509, p = .9594, 95% CI -.0204,
.0194). There were parallel significant mediation effects for cognitive attitude (B = -.0114,
SE =.0047, z = -2.4064, p = .0161, 95% CI -.0210, -.0025), self-efficacy (B =-.0188, SE =
0053, z = -3.5230, p = .0004, 95% CI -.0298, -.0089) and difficulty (B=-.0043, SE = .0021,

z=-2.0121, p =.0442, 95% CI -.0090, -.0008), suggesting a full mediation effect.
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Furthermore, we conducted a similar multilevel mediation analysis to test the extent
to which the TPB variables and moral norms mediated the effects of work-family conflict on
violation intention. When the potential mediator was added individually, significant
mediation effects were found for cognitive attitude (B=-.0141, SE =.0041, z = -3.4144, p =
.0006, 95% CI -.0226, -.0061), affective attitude ( B= -.0093, SE = .0036, z = -2.5764, p =
.0100, 95% CI -.0167, -.0023), injunctive norms (B=-.0178, SE = .0056, z = -3.1864, p =
.0014, CI 95% -.0290, -.0067), self-efficacy (B =-.0177, SE = .0043, z = -4.0898, p = .0000,
CI 95% -.0265, -.0092), difficulty (B= -.0097, SE =.0026, z = -3.744, p =.0002, CI -.0153, -
.0051), and moral norms (B =-.0096, SE = .0042, z = -2.2581, p = .0239, 95 % CI -.0182, -
.0012) but not for descriptive norms (B = -.004, SE = .0022, z = -1.9503, p = .0511, 95% -
.0089, -.0002). The direct effect of work-family conflict became non-significant in each case,
suggesting full mediation, except for cognitive attitude, difficulty, and moral norms, which
remained significant (partial mediation effect). When the significant mediators were entered
simultaneously, self-efficacy (B = -.0071, SE=.0020, z = -3.5075, p =.0005, 95% CI -.0114, -
.0036), difficulty (B = -.0045, SE =.0015, z = -2.9077, p =.0036, 95% CI -.0078, -.0018), and
injunctive norms (B = -.0147, SE =.0046, z = -3.1606, p = .0016, 95% CI -.0240, -.0056)
remained as significant mediators. The direct effect of work-family conflict became non-
significant (B = -.0014, SE = .0052, t = -.2663, p = .7901, 95% CI -.0116, .0088), indicating

full mediation effects. In summary, Hs and Hs are supported.

4. Discussion

Unlike the majority of tests of the TPB that focus on individual behaviours, the
current research examined effects across multiple behaviours. The former approach
focuses on between individual differences (i.e. does the individual with the strongest attitude
have the strongest intention). The latter approach focuses more on within-person differences

across behaviours (i.e. does the person most strongly intend to perform the behaviour for
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which they have the strongest attitude). It could be argued that the latter approach is more
consistent with the TPB as a model of individual decision making about behaviour. ' In
addition, it is important to note that most existing studies have applied the TPB to predict
intentions to commit violations, and there is a scarcity of studies on the intention to avoid
violating rules. The results showed that both social norm components emerged as significant
predictors of intentions, with injunctive norms as the strongest. Such a result is not often
found in TPB studies. Specifically, reviews have reported comparative weakness of the
subjective norm-intention relationship in other domains (Armitage & Conner, 2001;
McEachan et al., 2011). Nonetheless, a number of studies (Hagger et al., 2007; Hassan et al.,
2016) have found variations in TPB variables drawn from Hofstede’s (1980) collectivistic
versus individualistic cultural dimensions. Supporting these findings, a review of TPB studies
(Hassan et al., 2016) highlights differences in relationships between subjective norms and
intentions that vary across countries, in that such relationships were stronger in people in
collectivistic cultures than in individualistic cultures. In contrast, no systematic variation was
found for either attitude or PBC in their review. Overall, it may be that the relative salience of
the subjective norm components found in this Malaysian sample, who generally practise
collectivist lifestyles (Noordin, 2009), is dependent on such cultural sensitivity. The finding
that injunctive norm was a more powerful predictor of intention than descriptive norm is in
line with a meta-analysis by Manning (2009). Thus, the perception that most people
disapprove of violation behaviour is more important than the perception that others
commonly do not commit violations. As put forward by Parker et al. (1992), perceived
expectations of others could be a source of guidance in case of driving violations, partly
because driving behaviour is more or less a social performance, and one’s action is likely to

have important implications for others.
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In line with previous TPB studies (Atombo et al., 2017; Conner et al., 2007; Elliot &
Thomson, 2010; Rowe et al., 2016), the present findings confirmed attitude components as
significant predictors of intention. Previous studies on predicting intention to commit unsafe
driving (Atombo et al., 2017; Elliot & Thomson, 2010) have shown that affective measures
of attitude are more closely linked to intentions than to cognitive attitudes. These studies
support the role of feelings in predicting hedonic and impulsive violation behaviours, such as
speeding (Lawton et al., 2009). In contrast, we found that cognitive attitude was a stronger
predictor than affective attitude. This may add further support for the idea that, in the case of
preventive behaviour (avoiding violation), people are driven more by cognition than by affect

(McEachan et al., 2016).

This study also found that both PBC components were significant. That is, drivers
who reported a higher efficacy and lesser difficulty associated with the behaviour had
stronger intentions not to violate. Previous general road violation literature found a mixed
role for PBC on intentions. One explanation is the conceptual clarity of the PBC constructs
and behavioural relevance of control constructs (Rodgers et al., 2008). In this study, PBC
comprised items dealing with ease or difficulty and people’s confidence in performing a
behaviour, which tapped the component of capacity (McEachan et al., 2016). Therefore, our
results were similar to those of studies that deal primarily with the component of capacity
(Cristea & Gheorghui, 2016; Elliott et al. 2005; Forward, 2006; Jovanovi¢ et al., 2017; Rowe
et al., 2016; Parker et al., 1992) as a superior predictor of intentions. Other researchers have
also considered the perceived controllability construct that reflects the extent to which
individuals perceive the performance of behaviours as separate facets of PBC (Rodgers et al.,
2008). However, this does not account for significant variance in violation intentions (Elliot

& Thomson, 2010). Given that different aspects of control have differential importance
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across different contexts (Rodgers et al., 2008), it can be argued that this field of research will

benefit from more studies that assess multiple facets of PBC.

Moral norms added to the predictions of intentions when controlling for the basic
components of the TPB. This supports previous TPB studies (Conner et al., 2007; Elliot &
Thomson, 2010), which further highlights the potential importance of moral norms for traffic
behaviours. Nonetheless, depending on the types and motives of violation behaviours, people
may interpret traffic violations as (non) normative actions (Havarneanu & Havarneanu,
2012), which may have important moral underpinnings (Holman & Popusoi, 2018). Further
studies are needed to determine the extent to which a moral perspective relates to obedience
to traffic rules. It is interesting that past behaviours were not relevant predictors in the present
case, suggesting that such violation behaviours are less habitual. Nevertheless, in cases where
past behaviour acts as a determinant, it may be difficult to implement appropriate
interventions to address its influence (Chorlton et al., 2012). Another finding is that crash
history was related to a lower intention to avoid a violation. This could be that drivers with a
crash history might become habituated to the dangers and tended to underestimate risks
(Ngueutsa & Kouabenan, 2017). Our findings suggest the potential role of a history of
crashes as an important indicator of driver’s behavioural profile that makes subsequent
crashes more likely. This is consistent with research reporting that errors and violations
factors predicted accidents prospectively and retrospectively (see de Winter & Dodou, 2010).
As with any cross-sectional study, caution must be exercised in relation to attributing
causality of the present findings. Further support needs to be provided through longitudinal

data.

Extending the findings of previous work-family studies in the safety field, it was
found that work-family conflict emerged as a significant between-person variable, suggesting

that the intention to avoid violation weakened as work-family conflict increased. This can be
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explained through the lens of self-regulatory failure assumption (Baumeister & Heatherton,
1996), in that individuals with higher work-family conflict may experience self-regulation
breakdown because holding multiple roles may require them to use their resources to regulate
and suppress emotions other than managing the limited time and energy. Such situations may,
in turn, impair the motivation to take safety measures into driving-related tasks. Similarly,
many researchers support the assumption of saving time and energy as the prevalent reason
for traffic violations under time pressure (Lawton et al., 1997; Salminen, & Lihdeniemi,
2002). Another possible explanation for the hedonism principle may include the idea that
stressed drivers (i.e. those with competing roles) are motivated to escape from unpleasant
feelings by shifting their attention to immediate rewards while ignoring long-term
implications (Heatherton & Wagner, 2011), perhaps as a form of coping. Forward (2006)
pointed out that drivers who committed specific violations (speeding) reported perceived
gains (i.e. getting to the destination faster) rather than perceived negative outcomes such as

traffic crashes.

In line with this hypothesis, substantial support for the mediating model was obtained.
Thus, a contribution of the present study to the literature is that our findings clarify the role of
stressors within the TPB in the context of traffic violations. As discussed earlier, unlike work-
family conflict that is directly linked to intention, the influence of perceived stress is less
straightforward. When modelled simultaneously, the effect of perceived stress was fully
mediated by cognitive attitudes. Our study suggests that an important way in which proximal
stress perception may lead to a weaker intention is by lessening positive attitudes towards
traffic obedience. This corroborates a study (Hu et al., 2013) that found that drivers with a
negative emotional state could not rationally form an appropriate attitude and were likely to
drive dangerously. Additionally, work-family conflict was related to a lower propensity to

obey traffic rules, partly mediated by the lower level of social pressure to comply with traffic
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laws. This is in line with the evidence indicating that selective biases in attention that occur in
response to stress may lead to neglect of social influences (Driskell et al., 1999), increasing
individual self-focus (Baumeister, 1984) and promoting egoistic intentions (Starcke et al.,
2011) in the driving setting. Importantly, the effects of both work-family conflict and
perceived stress on intentions were largely mediated by PBC components. It is evident that
stressors have the ability to hinder self-efficacy and impair the sense of internal control,
thereby reducing the motivation to follow traffic law. This supports the assumption that
control is a key mediator of stressful experiences in various domains (Steinbeis et al., 2015).
Further, the partial mediating role of moral norms suggests moral norms as a mechanism

through which work-family conflict leads to less intent in traffic obedience.

Finally, although assessing traditional variables to explain violation was not the main
objective of this study, the results showed that between-person variables, particularly gender,
added to the prediction of intentions. These findings align with previous studies, which
indicated that male drivers committed traffic violations more often (Gonzalez-Iglesias et al.,
2012; Parker et al., 1995) and had lower intentions to avoid violations than did female drivers
(Atombo et al., 2016). Supporting a previous study (Sadeek et al., 2019), longer commuting
hours are also related to reduced intention to avoid violation, partly because of driver fatigue
(Hikkdnen & Summala, 2001) and time reasons. Thus, intervention programs should target

these specific populations.

This study has several limitations. The generalisability of the current study is limited
by the use of convenience sampling techniques. A potential avenue for further studies would
be to replicate this study using a national probability sample. Given that cross-national
studies suggest variations in TPB components (Hassan et al., 2016) and cultural differences
in stressors (Allen et al., 2020), it would also be worthwhile to confirm the present findings

using samples originating from different countries and cultures. Future studies should
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primarily focus on overcoming the limitations of self-report measures, where data are
vulnerable to a number of biases, including socially desirable responses. Although not always
practical, the use of observation/naturalistic behavioural assessments (e.g. driving simulators)
and physiological stress measures (e.g. heart-rate monitor and cortisol reactivity) may be
useful to address this drawback. In addition, as noted earlier, the present study used a cross-
sectional design that does not permit conclusions about causality. It would be valuable for
future longitudinal designs to shed light on the temporal sequencing of the variables specified
in this study. Additionally, a dynamic study is recommended to examine within-person
effects (i.e. daily fluctuations) of social cognition factors, stressors, and actual violation
experiences. Additional theoretically relevant variables (e.g. personal characteristics), which
might serve as alternative, third variable explanations of the obtained stress-intention findings
were not assessed and should be a focus of future work. Previous studies for instance,
suggests that personality traits (i.e. impulsivity, risk taking, hostility) were important
variables contributing to stress reactions (Finy et al., 2014) and various unsafe outcomes
including traffic violations (Bicaksiz, & Ozkan, 2016). The present findings require
replication with reference to other types of violations, including disobeying traffic signs,
driving under the influence of drugs or alcohol, and using mobile phones while driving.
Because there is a possibility that violations are also often carried out outside commuting
(Tseng, 2013), further research should further examine the current framework within non-
commuting context such as leisure purposes. Finally, because our study did not consider the
differences between the dual nature of work-family conflict (Allen et al., 2020), it remained a

matter of future study to address this gap.
5. Practical implication

Importantly, it is worthwhile to consider the practical implications of this study for

developing broader and longer-term safety education strategies focusing on multiple violation
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behaviours aiming to prevent commuting crashes. Therefore, we recommend that the
government incorporate the rational-based explanations offered by the TPB into such
programs, targeting social norms, personal attitudes, internal control, and moral norms to
bolster intentions to comply with traffic rules and ultimately reduce driving violations. While
educational programmes represent one of the core road safety measures, the efficiency of
these programs in changing traffic related behaviours is still rather unclear (Topolsek et al.,
2019). In fact, a number of studies reported the opposed and unintended effects of
educational intervention (Glendon et al., 2014; Poulter & McKenna, 2010). This highlights
the needs for further work to refine and extend existing safety education approaches to
enhance our knowledge of the benefits of these interventions. Still, evidence on TPB
intervention studies (Cuenen et al., 2016; Cutello et al., 2020; Floreskul et al., 2016; Stead et
al., 2005; Steinmetz et al, 2016) exists claiming some promising results. In keeping with
suggestions raised by Glendon et al. (2014), before every intervention, a pilot evaluation
assessment may be of crucial importance to identify any potential threat of unintended effects
and to improve any theoretical based components that was not tapped in the concrete

intervention materials (Stibe, & Cugelman, 2016).

From a theoretical perspective, our study sheds further light on the underlying
processes by which contextual factors (i.e. specific stressors versus overall life stress) may be
implicated in increasing the tendency to commit traffic violations. Our results provide a new
insight into how stressors embedded within a particular context (i.e. work-family conflict)
have a potential direct threat to road safety during commuting, adding it to the list of
psychological stressors known to influence traffic offences. Understanding this process could
help identify specific stressors tied directly to work and family roles, which eventually lead to
more appropriate road crash prevention. Therefore, steps are needed to create awareness of

the carryover effects of work and family pressures on the driving environment. Strengthening
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work-life policies at national and organisational levels would be an important target to reduce
the negative exposure to work-family conflict, which has the potential to increase commuting
safety behaviour. This would also point to the need to expand the investigations of effective
policies that promote work-life balance and thus minimise potential spillover effects of the

work and family domains into driving areas.

The indirect effect of stressors on intention formation by influencing the socio-
cognitive components could be a potential target for prevention and intervention. Efforts are
needed to incorporate, for example, stress management and relaxation skills to foster
emotional capacity to cope with daily stressful encounters and target the strengthening of
social cognition factors. In particular, because self-regulatory failure may play a role in the
stress process (Beimester & Heatherton, 1996), consistent with the suggestions of Gwyther
and Holland (2012), there may be significant advantages in incorporating self-regulatory

skills as a potential risk management strategy to reduce traffic violations.

6. Conclusion

This study has advanced our knowledge of traffic violations by strengthening the explanatory
effect of the TPB by adding stressors to understand the individual motives behind commuting
violation prevention. It presents compelling evidence that TPB components explain a
substantial part of the variance in intentions. In particular, work-family conflicts can directly
influence intentions. Of particular relevance is the mediation of social cognition variables
between stressors and intentions, supporting the idea that psychological stressors play an
important role in intention formation in traffic violation situations. We believe that our study
suggests an important line of research in attempting to test the hypothetical links among

stressors, the social cognition model, and road safety outcomes for commuting employees.
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Table 1
Description of respondents’ demographic data (Nparticipants = 482)
Variables Description Frequency Percentage
Gender 0: Male 215 44.6%
1: Female 267 55.4%
Age 1: 18-25 72 14.9%
2:26-30 75 15.6%
3:31-40 168 34.9%
4:41-50 114 23.7%
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1062

1063

1064

1065

1066

Marital status

Driving experience

Driving hours

5: 50>

0: Single

1: Married

1:Less than 5 years
2:6 to 15 years

3: 16 > years

1:less than 30 min
2:30 min to 60 min
3: 60 min to 90
min

4: 90> min

53

118

364

195

218

257

162

40

23

11.0%

24.5%

75.5%

14.3%

40.5%

45.2%

53.3%

33.6%

8.3%

4.8%
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Table 2

Descriptive statistics and correlations

variables 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17
1.Intention -

2.Cognitive A2%E -

Attitude

3. Affective .393%% 74 -

Attitude

4.Injunctive .60%* A0 36+ -

Norm

5.Descriptive 24%% 24 30 28 -

Norm

6.Self-efficacy 39 27 26 38k 9%k

7.Difficulty -.20%* S 15k - 14k - 13%% .00 - 17%* -

8.Moral norm A0 33k 33k A7 6% 31w - 18%* -
9.Past -.00 -.01 .00 -.00 -.01 -.00 .06 -.01

behaviour
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1073

10.Crash

history

11. Gender*

12. Age

13. Status®

14. Experience

15. Hour®

16. Stress

17.WEC

Mean

SD

-21%*

123

0%

.05

.09*

-.09*

- 10%*

- 13%*

5.16

1.92

-22%%

15

AT7HE

0%

6%

-.02

-.09%*

- 2%

5.55

1.91

- 16%*

13

16%*

L08H*

6%

-.02

-.05*

-.09*

5.15

1.84

-21%*

3%

AT

O7H%

10%

-.06

- 10%*

- 11

5.24

1.92

-.03

-.02

O7H%

.03

.07*

.00

-.09%*

-.07*

3.95

1.75

T

.04

16%*

.09#*

5%k

.01

-1

- 145

5.24

1.90

5%

-.06%*

- 14

-.06%*

- 11%

.04

J2%%

197

2.56

1.59

- 14%%

.09*

3%k

.06*

3%

.00

-.05

=07

5.03

2.09

.03

.00

-.04

-.00

.00

.00

.02

1.59

1.04

- 16%*

- 17

- 13

- 15%*

-.03

J12%%

5%

0.46

1.29

.20

.03

- 15%*

-.01

.08**

-.02

0.50

0.50

54

.647%%

3%

- 17

-01

36.7

10.0

50%

14

-.07*

.03

0.49

0.50

.10 -
-.16%% .00
.01 .05
15.43  0.47
9.04 0.50

36%F -
25.46  29.12
5.72 9.52

Note: Status = marital status; Hours = driving hours; Stress = perceived stress; WFC = work-family conflict; (0= man, 1 = woman); 50 =

single, 1 = married); °(0O= less than 30 minutes, 1 = more than 30 minutes); Within-person variables (Nobservations = 1446), Between-person

variables (Nparticipants = 482); For within-person by between-person correlations, we repeat the between variables for each behaviour (then r is

based on 3 x N).
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Table 3

Hierarchical multi-level regressions of intention onto predictors

Step 1 Model Step 2 Model Step 3 Model
Predictors B SE B B SE B B SE B
Intercept (yoo) 5.16 0.07 5.16 0.07 5.16 0.04
Age (yo1) 0.00 0.01 0.02 0.00 0.01 0.00 -0.00 0.00 -0.03
Gender (yo2) 0.51 0.14 0.13%*%*  (0.52 0.14 0.13*%**  0.10 0.10 0.02
Marital (yo3) -0.04 0.19 0.01 -0.01 0.19 0.00 -0.04 0.13 -0.00
Experience (yo4) 0.02 0.01 0.10 0.02 0.01 0.01 0.00 0.01 0.03
Hours (yos) -0.28 0.14 0.07* -0.26 0.14 0.06 -0.12 0.09 0.03
Perceived stress (yos) -0.01 0.01 -0.05 -0.00 0.00 -0.00
Work-family conflict (yo7) -0.02 0.00 -1.10%*  -0.00 0.00 -0.02
Cognitive attitude (y1o0) 0.08 0.02 0.08*%*




Affective attitude (y20) 0.08 0.03 0.08#*

Injunctive norm (7y30) 0.35 0.02 (0.35%*%*
Descriptive norm (y4o) 0.06 0.02 0.05%%*
Self- efficacy (yso0) 0.10 0.02 0.10%**
Perceived difficulty (yeo) -0.09 0.02 -0.07%%*
Moral norm (y70) 0.05 0.02 0.05%%*
Past behaviour (ys0) 0.00 0.02 0.00
Crash history (y90) -0.08 0.03 -0.05%*

1076  Note. B = unstandardized coefficient; f = standardized coefficient; SE = standard error; Experience = driving experience; Hours = Commuting
1077  hours; Intercept only model at Step 0, Deviance = 5565.09; Step 1 model, Deviance = 5540.81, A y* (5) = 24.28, p < .001; Step 2, Deviance =

1078 5526.38, A *(2) = 14.42, p < .001; Step 3, Deviance = 5016.41, A *(9) = 509.97 p < .001. *p < 0.05; **p < 0.01; ***p 0.001
1079

1080

1081



Appendix

The theory of planned behaviour

Intentions

I intend to refrain from driving above the posted speed limit, while driving to and from
work over the next two weeks (strongly disagree—strongly agree).

I will try to refrain from driving above stated speed limit, while driving to and from work
over the next two weeks (strongly disagree—strongly agree).

Attitude

For me, to refrain from driving above the posted speed limit while driving to and from
work would be...

(foolish—wise; harmful-beneficial)

(not enjoyable—enjoyable; unpleasant—pleasant)

Injunctive norm

Most people who are important to me think I should refrain from driving above the posted
speed limit, while driving to and from work (strongly disagree—strongly agree).

Most people who are important to me want me to refrain from driving above the posted
speed limit, while driving to and from work (strongly disagree—strongly agree).
Descriptive norms

I think most people who are important to me refrain from driving above the posted speed
limit, while driving to and from work (strongly disagree—strongly agree)

I think most people I know refrain from driving above the posted speed limit, while driving
to and from work (extremely unlikely —extremely likely)

PBC

If it were entirely up to me, I am confident that I could refrain from driving above the
posted limit, while driving to and from work (strongly disagree—strongly agree).

How difficult is it to refrain from driving above the stated speed limit when you are really
in a hurry, while driving to and from work? (very easy—very difficult).

How difficult is it to refrain from driving above stated speed limit while commuting when
you are in a bad mood, while driving to and from work? (very easy—very difficult).

Additional predictors

Moral norms

It will be quite wrong for me to drive above the posted speed limit while driving to and
from work (definitely no—definitely yes).

Past behaviours

In the past, I frequently drove above the posted speed limit, while driving to and from work
(strongly disagree—strongly agree)

To what extent have you been driving above the posted speed limit in the past, while
driving to and from work (not at all- all the time)

History of traffic crash

How many times were you involved in a traffic crash by driving above the posted speed
limit in the past two years ( O—more than seven times)

Perceived stress scale?

How often have you been upset because of something that happened unexpectedly?

How often have you felt that you were unable to control the important things in your life?
How often have you felt nervous and stressed?

How often have you felt confident about your ability to handle your personal problems?
How often have you felt that things were going your way?

How often have you found that you could not cope with all the things you had to do?
How often have you been able to control irritations in your life?




How often have you felt that you were on top of things?

How often have you been angered because of things that happened that were outside of
your control?

How often have you felt difficulties were piling up so high that you could not overcome
them?

Work-family conflict”

My work keeps me from my family activities more than I would like.

The time I must devote to my job keeps me from participating equally in household
responsibilities and activities.

I have to miss family activities due to the amount of time I must spend on work
responsibilities.

The time I spend on family responsibilities often interfere with my work responsibilities.
The time I spend with my family often causes me not to spend time in activities at work
that could be helpful to my career.

I have to miss work activities due to the amount of time I must spend on family
responsibilities.

When I get home from work I am often too frazzled to participate in family
activities/responsibilities.

I am often so emotionally drained when I get home from work that it prevents me from
contributing to my family.

Due to all the pressures at work, sometimes when I come home I am too stressed to do the
things I enjoy.

Due to stress at home, I am often preoccupied with family matters at work.

Because I am often stressed from family responsibilities, I have a hard time concentrating
on my work.

Tension and anxiety from my family life often weakens my ability to do my job.

Note: %never—very often); ®(strongly disagree— strongly agree).



