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Abstract 

This research investigates the influence of music on anger regulation. Previous research has 

highlighted the influence of music in preventing negative affect. However, little is known about the 

influence of music on the actual down regulation of negative affect. We study the influence of 

music on anger regulation in a driving simulator study. The results indicate that music with a 

positive valence and low to moderate arousal regulates anger and excessive speeding. This study 

adds to our understanding of the effect of music in anger regulation by demonstrating the positive 

effect on down regulation of emotion. 

Introduction 

Imagine yourself on your way towards a meeting. “You are driving on a rural road where suddenly 

a slow driving car in front emerges. Heavy traffic on the other side of the road – you are stuck in the 

situation; frustration and anger arises. You switch on the radio to calm yourself down. Suddenly 

your negative feelings get stronger - your favourite radio announcer decided to have a funny day 

playing a whole set of your most disliked music. You could…”. 

Negative emotion and aggression often causes accidents with serious consequences (AAA 

Foundation for Traffic Safety, 2009). In this regard music, which does not meet the drivers’ 

preference, leads to more negative feelings compared to favourite music (Cassidy & McDonald, 

2010). Furthermore, when disliked music was faster in tempi, more maladjusted driving behaviour 

was observed (Cassidy & McDonald, 2010; van der Zwaag et al., 2011). On the other hand research 

suggests that listening to preferred music is associated with less anger in driving situations 

(Wiesenthal et al., 2003). This positive effect of music on emotion regulation has been found to be 

even stronger when music has a positive valence with low to moderate level of arousal (van der 

Zwaag et al., 2011). Also, research demonstrates the influence of drivers’ evaluation towards a 

specific piece of music (Cassidy & McDonald, 2010; Harris & Nass, 2011; van der Zwaag, 2011). 

These findings suggest that music has an important effect on preventing driving anger. However, 

previous research has been silent about the effects of music on down-regulating anger in specific 

driving situations. Therefore, Harris & Nass (2011) called for “additional studies should more 

closely examine the effects of emotion regulation strategy on specific causes of driving frustration”. 

In this study we respond to this call by investigating the influence of music on anger regulation. 

Using a driving simulator study, the results suggest that music with a positive valence and low to 

moderate arousal regulates anger and excessive speeding. It was assumed that music changes anger 

regulation in a frustrating driving event and further improves long-term driving behaviour.  

Furthermore, it was hypothesised, that the affective characteristics of music elicit different pattern 

of anger regulation. It was assumed that listening to music with a positive valence and low arousal 

(PV/LA) would have a greater impact on anger regulation and long-term driving behaviour in 

comparison to how arousal music of either valence level.  

This study contributes to the literature threefold. First, by investigating the actual down regulation 

of anger this study complements previous studies on anger prevention. Therefore this research helps 

to gain a more comprehensive understanding of the influence of music on driver’s anger. Second, 

previous research has mostly asked participants after the drive about their emotional state. In this 

study we asked the participants in the actual driving situation about their emotional state, which has 
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been suggested to yield more appropriate results in emotion research. Third, these driving simulator 

study used different specific causes of driver frustration to investigate the effect of music on driver 

anger. Therefore, our study may provide a more comprehensive understanding of the effects of 

music in different driving situations. 

Method 

Participants 

Eighty-three students (67,5 % female, age from 17 to 39 years with a mean of 22.9 years) 

participated in the study. All participants held a current driving licence and drove on average 75.9 

km per week and 4,798 per year. All participants were recruited on the university campus and they 

received course credits for participating. Furthermore, participants automatically took part in a 

lottery for an amazon voucher. 

Material 

Frustrating driving route  

The anger-inducing simulated drive was 22,000 m long and was designed to elicit anger by 

inhibiting drivers’ progress. The driving route comprised a traffic jam, a tailgater, and a slow 

driving car in front separated by sections of free driving. Each driving event comprised a distinct 

section of anger-induction and a distinct section of anger-regulation and lasted for approximately 

four minutes. Within the anger-induction section (first two minutes) participants were stuck in e.g. a 

traffic jam without listening to any music. After two minutes, the anger-regulation section started 

and music was presented while participants were still stuck in the traffic jam for another two 

minutes. The control group drove both sections without any regulation treatment. After every 

driving event participants drove a free section for approximately one minute. The free section was 

implemented to prevent an overlap of emotion from one event to another one. 

Music Treatment 

Music treatment was meant to fit the participant’s preferences and varying in terms of valence and 

arousal. In a questionnaire prior to the experiment participants were asked to which song they like 

to listen to when they are in relaxed, happy or angry mood. Thus, in the following experiment 

participants listened either to music they liked or no music (music-group), while they drove in 

frustrating driving events. Due to the music-selection we further differentiated between valence and 

arousal to account for affective characteristics of music. As a result participant’s listened to music 

with either a positive valence of either low (PV/LA) or high arousal (PV/HA) or to music with a 

negative valence and high arousal (NV/HA) or no music at all. Thus, a 2x4 factorial design was 

applied with music-group (music vs. no-music) and music-type (PV/LA, PV/HA and NV/HA) as 

between-subject factors. 

Measures and Apparatus 

We recorded various measures to examine the effect of music on a specific cause of driving 

frustration. These measures included event-specific anger ratings and heart rate which were 

measured as indicators of anger regulation, and speed as a measure of anger response. 

Subjective Anger Ratings 

Event-specific anger ratings were requested from all drivers at nine predefined points throughout 

the drive. Anger ratings were requested after an adequate period of anger-induction and anger-

regulation again after an adequate period of uninterrupted driving resulting in 9 evaluations (plus 
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four baseline ratings). Participants gave verbal ratings of their current level of anger, annoyance and 

emotional arousal on a 7-point scale with 1 does not applies at al, 4 applies in a moderate amount, 

and 7 totally applies. Ratings were prompted by the sound of a bell. 

Heart Rate 

Heart rate (beats per minute) was measured using the Varioport Measurement System from Becker 

Meditec™ by placing three Ag–AgCl sensors on the participant’s chest. Heart rate was 

continuously recorded during the whole drive.  

Speed and Driving Simulator 

Speed was recorded with a driving simulator running with STISIM Drive®. The driving simulator 

has a Volkswagen Golf cockpit with original steering wheel and instrument panel. Thus drivers 

used car pedals, speedometer and tachometer to adjust their progress throughout the simulated 

drive. The driving simulator was further equipped with three projectors which presented the traffic 

situation onto three wall screens with a 180° field of view. During the simulated drive speed was 

recorded continuously. 

Procedure 

The experiment consisted of two parts: First, to assign participants to one experimental condition 

information about their musical preferences was necessary. Prior to the actual driving experiment 

each participant completed an online-questionnaire, which included demographic questions, and 

questions regarding music preferences. Participants were told that the study would focus on their 

evaluation of specific driving events but to make it a more natural driving experience we would also 

play music matching their music preferences. After the completion of the online-questionnaire, each 

participant was randomly assigned to an experimental condition and the corresponding music 

treatment was prepared. 

The second part took place in the above-mentioned driving simulator, which was located in the 

LueneLab laboratory, Lüneburg, Germany. As soon as the participant arrived and heart rate sensors 

were applied they started with two familiarization driving session. The first session aimed at 

familiarizing the participant with the driving simulator. The second drive familiarized the 

participants with the questions concerning the anger ratings. Following the practice drives we 

answered all remaining questions regarding the driving simulator or the experiment itself. Before 

the actual experimental drive started, participants were given instructions to induce time-pressure. 

The instructions were as follows: Each participant was told that they are on their way to a job 

interview of their favourite company and that the drive would take – under good conditions – 

approximately 30 minutes to complete. They were told to be late due to an unexpected phone call 

but would take part in a lottery if they would arrive within 30 minutes. After participant finished the 

experimental drive (described above) - which was presented in a random sequence for each 

participant – they finished another questionnaire comprising the above mentioned standard 

measures and manipulation-check items (see figure 1). 
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Figure 1: Procedure  

 

 

Analysis 

Statistical analyses were conducted using SPSS 20 for Mac. As outlined above, subjective ratings of 

anger and heart rate were analysed as indicators of anger regulation and speed as a measure of long-

term anger response. For the anger ratings an aggregate score was calculated as the mean response 

to the three anger-items ‘angry’, ‘annoyance’ and ‘arousal’ for every drive section (Induction, 

Regulation and Free-drive). Further, gain scores (D = Y2 − Y1) were calculated for every 

dependent variable as indicator of anger regulation (anger ratings and heart rate) and long-term 

response (speed) and represent the dependent variable in all ANOVA comparisons (Dimitrov & 

Rumrill, 2003). We report analyses separately for each dependent variable with respect to the 

independent variables music-group (music vs. no-music) and music-type (PV/LA, PV/HA and 

NV/HA). Thus, one-way ANOVAs with either music-group or music-type as between-subject 

factors were computed. If assumptions of homogeneity were violated Bonferroni corrections are 

reported. 

Results 

Manipulation check 

We computed a one-way ANOVA with repeated measurement for drive (practise-drive vs. test-

drive) to analyse whether the test-drive elicit drivers’ anger. The ANOVA revealed a significant 

difference between the test-drive and practise-drive, F(1, 82) = 409.38, p < .001, r = .91. This 

significant difference indicates that the test-drive elicited higher anger ratings in comparison to the 

unimpeded practice-drive. To further examine whether the frustrating driving events elicited 

specific anger experience a one-way ANOVA with repeated measurement for driving event (traffic 

jam, slow car, tailgater) was computed. There was no significant effect for driving event, F(1.85, 

133.19) = 0.62, p = .529. This result indicates that driving events do not differ in their elicitation of 

anger. Hence, the influence of music on anger regulation and long-term driving behaviour will be 

reported for the overall drive. 
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Anger Ratings 

There was a significant effect of music-group on anger ratings (F(1, 81) = 16.36, p < .001, ω = .36). 

This indicates that anger regulation was different between the music and non-music group; anger 

regulation is stronger when listening to music (Mmusic = -0.42) in comparison to not listening to 

music (Mno-music = 0,11). There was also a significant effect for music-type on anger ratings (F(3, 69) 

= 10.02, p < .001, ω = .48). Post-hoc tests with Bonferroni corrections revealed that anger ratings 

decreased after listening to PV/LA in comparison to NV/HA music (p = .035) and no-music (p = 

.000). Furthermore, the comparison of PV/HA and no-music revealed significantly lower anger 

ratings (p = .000). 

Figure 2: Anger Ratings as a function of music (Error bars indicate standard errors) 

 

Heart Rate 

There was a significant effect for the music-group on heart rate (F(1, 74) = 5.85, p < .05, ω = .24). 

Heart rate was significantly lower when listening to music in comparison no-music (Mmusic = -

1.007, Mno-music = 0.209). There was no significant effect for music-group or music-type for heart 

rate. However, the graph reveals that heart rate was slightly higher when listening to music in 

comparison to listening to no music.  

Figure 3: Heart Rate as a function of music (Error bars indicate standard errors) 

 



Non-peer review stream Wollstädter 

 

Proceedings of the 2013 Australasian Road Safety Research, Policing & Education Conference 

28
th

 – 30
th

 August, Brisbane, Queensland 

Speed 

There was a significant effect for the music-group on speed (F(1, 78) = 4.06, p < .05, ω = .03). Speed 

was significantly lower when listening to music in comparison no-music. There was also a 

significant effect for music-type on speed (F(3, 68) = 3.80, p < .05, ω = .05). Post-hoc tests revealed 

that speed was significantly lower when listening to PV/HA in comparison no-music (p = .008). 

Figure 4: Speed as a function of music (Error bars indicate standard 

errors)

 

Discussion 

The main aim of this study was to examine the influence of music on anger regulation. It was 

assumed that music changes anger regulation in frustrating driving events and thus improves long-

term driving behaviour. Furthermore, it was hypothesised, that the affective characteristics of music 

elicit different pattern of anger regulation. It was assumed that listening to PV/LA music would 

have a greater impact on anger regulation and long-term driving behaviour in comparison to HA 

music of either valence level. 

This study contributes to our understanding of music and anger regulation as follows. First, 

previous research has highlighted the influence of music on affective states. And previous studies 

have investigated whether music prevents anger. However, the actual down regulation of anger has 

not been examined by these studies. By taking a new approach which involved a simulator study to 

induce and regulate negative emotional states. Therefore understanding the effect of music on anger 

regulation helps to gain a more complete understanding of the phenomenon. Second, previous 

research has mostly asked participants after the drive about their emotional state. In contrast we 

asked the participants in the actual situation about their anger state, which has been suggested, to 

yield more appropriate results in emotion research.  

Of course the findings have to be seen in the light of the limitations of the study. First, we followed 

the approach of van der Zwaag (2011) and used participant’s subjective evaluation of a piece of 

music to account for its valence and arousal. Nevertheless, we did not use further objective 

measures like beats per minute or mode to determine arousal and valence of the particular song. 

Second, so far this report has not controlled for individual differences of the participants. In future 

exploration we will address this shortcoming. Third, although we attempted to design the simulator 

drive as realistic as possible, one may question whether the findings can be generalized to real life 

situations. Nevertheless, the results have three contributions to our theoretical understanding of 

music and anger regulation as well as some practical implications. 
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Practical Implications and Conclusion 

This study has implications for companies interested in improving car safety. Recently, automotive 

industry has started to examine the influence of in-vehicle communication on driver’s anger. In 

particular, they are interested in understanding how individuals can be influenced by in-vehicle 

communication systems to decrease driver’s anger. This study suggests that playing drivers’ 

favorite music with a low to moderate arousal helps to calm them down in frustrating driving 

events. Thus, this study provides empirical evidence for a positive association of music and anger 

regulation which may help to develop in-vehicle communication systems accordingly. 

In conclusion, previous studies have provided rich insights on the influence of music on emotional 

states of individuals. We drew on these insights to investigate how music is associated with driver’s 

anger. The results suggest that music is an appropriate means to reduce driver’s anger in various 

frustrating driving events. Future research should further investigate this relationship by further 

taking the moderating relationship of individual differences into account. 
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