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Compose	yourself:	The	Emotional	Influence	of	Music 

One of the most important motivations for listening to music is its emotional effect on 

us. Listeners often report that they listen to music to calm them down, to stimulate 

them, to bring them into a positive mood, or to experience emotions such as 

melancholy or nostalgia. Therefore, listening to music is a unique way to experience 

and engage with different contrasting emotions, helping us to understand and 

regulate our mood in conjunction with many different situations. This makes music 

an important part of our overall mental wellbeing.  

 

We at the York Music Psychology Group teamed-up with Bang & Olufsen to find out 

how music creates emotional responses in us. We conducted a study that shows, 

how listening to selected pieces of music elicit contrasting subjective and 

physiological responses that are emotionally-varied and at the same time enjoyed by 

listeners.   

 

When studying emotional responses to music, researchers often ask their 

participants to rate the intensity of several basic emotions that are thought to be 

culturally universal and often include happiness, fear, anger, sadness, and 

peacefulness (Zenter & Eerola, 2010). In addition to that, they also measure how 

these emotions are accompanied by physiological changes in heart rate or skin 

conductance, which are both indicators of the arousal of the autonomous nervous 

system.  
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But why would music be able to induce such responses? Well, first we might have 

learned to associate certain musical characteristics with certain emotions. In that 

case, music would not be emotional directly. However, the compelling evidence 

presented in several studies speaks against the fact that emotional responses to 

music are only learned. To some degree, certain simple acoustical and musical 

features might be able to induce emotions in us. This can be observed, when 

musicians are asked to play an originally neutral piece of music with a certain 

emotional expression like that of happiness or sadness: studies have shown that 

those characteristics used when we express our emotions through our voice and 

body movements are then employed (Juslin & Laukka, 2003; Giordano, et al., 2014). 

For example, highly aroused emotional states are typically expressed with fast 

movements, calm states with slow. Happiness is expressed with a lot variability in 

the pitch of a spoken voice, whereas sadness is expressed with a lack of variability. 

Thus, musicians use the same expressive features that we also use when we 

express our feelings through speech or movement. This could mean that when we 

respond to music emotionally, it is because we feel the human emotional 

expressions in it.  

 

In this study, we wanted to show, how in four selected pieces of music, each with a 

typical expressive emotional character, induce contrasting emotional responses in 

listeners at the level of subjective emotional feelings and physiological arousal.  

 

Methods 
We recruited 20 participants within the University of York. Their mean age was 28 

years (SD=10 years), 12 were female, and 18 were currently enrolled as students. 

We selected four music pieces that each featured a specific configuration of musical 

characteristics that are typical for one of four different emotional expressions (see 

Table 1).  
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Table 1. Description of Music Stimuli 

Piece No.  1 2 3 4 

Title  ‘Piece by 
Piece’  ‘Happy’ ‘Into the 

Mist’ ‘9 Crimes’  

Artist Eivør Pharrell 
Williams Eivør Damian Rice 

Musical Characteristics 

Tempo Slow (48 BPM) Very fast 
(160 BPM)  

Medium (70 
BPM) 

Medium (72 
BPM) 

Articulation Legato/slow 
voice onsets 

Staccato/fast 
voice onsets 

Staccato/fast 
voice onsets 

Legato/slow 
voice onsets 

Loudness Low  High High Low 

Timbre 
Soft (low high 
frequency 
energy) 

Percussive 
(medium 
high 
frequency 
energy) 

Rough and 
Sharp 
(Strong high 
frequency 
energy) 

Soft (low high 
frequency 
energy) 

Musical 
Expression Peacefulness Happiness Anger Sadness 

   

Participants were invited to come in two equally-sized groups to the Rymer 

Auditorium at the Department of Music, University of York (see Figure 1A). The four 

stimuli were presented through high-end studio monitors in two orders: For the first 

group in the order as shown in Table 1, the second group listened to them in the 

reverse order. 

 

 
Figure 1. A) Participants in Group 2 listening to music. B) Shimmer GSR+ sensor 

with skin conductance electrodes.  

 

Listener experiences were assessed using our Audience Response System on 

multiple levels: while participants filled in an online questionnaire with background 
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information before and after the experiment, they also retrospectively reported their 

subjective experience of the music presented after each piece using a 5-point 

intensity rating scale for feeling five basic emotions. For this, they were each 

equipped with an iPad mini. Additionally, we monitored throughout the experiment 

our participant’s skin conductance and their heart rate. For skin conductance 

measurements, we attached two electrodes to their non-dominant hand’s middle and 

index finger, and a photo plethysmograph sensor to their non-dominant side’s ear 

lobe (see Figure 1B). To test if music increases or decreases physiological arousal, 

we additionally recorded a one-minute long silence period before every stimulus. The 

physiological data were sampled with Shimmer GSR+ sensors and subsequently 

processed in the programming environment Matlab. Here, we calculated the mean 

skin conductance and heart rate for every stimulus and listener.  

 

Results 
As Figure 2A shows that each of the four selected pieces induced a different typical 

emotional profile in ratings of subjective experience. ‘Piece by piece’ featured a slow 

tempo, low dynamic range, and sung with a soft voice. These features are typically 

expressive of peacefulness and induced these feelings in our listeners. It had a very 

similar profile to ‘9 Crimes’. This song, was also experienced as sad, a finding that 

we had expected. Unlike we expected, ‘Into the Mist’ was not experienced as having 

any strong emotional quality at all, even though it featured very rough synthesiser 

sounds. Instead, it achieved its highest rating on the emotion fear. Finally, the fast 

and very rhythmic song ‘Happy’ had the most positive effect on our listeners: it 

received the highest happiness ratings, and was not experienced negatively at all. 

 

Emotions such as anger, sadness, or fear would be normally experienced as 

negative and unpleasant in a non-musical context. However, in this study, when 

those emotions were induced through music, participants reported to experience 

them as pleasant. Figure 2B shows that on average, all pieces were rated as more-

or-less pleasant. The song ‘Happy’, that received the highest happiness ratings, also 

received the highest pleasantness rating, followed in high pleasantness by ‘9 Crimes’ 

which also induced high sadness in our listeners.  
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Figure 2. A) Mean emotion rating separated by emotion and music piece. B) Mean 

Pleasantness Ratings separated by piece.  

 

The physiological measurements presented in Figure 3A indicate that the music 

generally had a physiologically calming and relaxing effect on our listeners, as on 

average, skin conductance was lower during listening to the four pieces compared to 

the four silence recordings before each of the. Figure 3A also shows that this effect 

was strongest for ‘9 Crimes’, which was also the song rated with the highest sadness 

ratings by listeners. Figure 3B shows mean heart rate during listening to the four 

pieces 
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Figure 4. Physiological responses to four pieces. A) shows difference between skin 

conductance in responses to silences and music pieces and B) shows difference 

between heart rate in responses to silences and music pieces. 

 

and the silent periods recorded right before the four pieces. While heart rate did not 

change strongly during ‘Into the Mist’ and ‘9 Crimes’, it increased during listening to 

‘Piece by Piece’ and ‘Happy’, which were also the two pieces that induced the 

strongest positive emotions of happiness and peacefulness. Therefore, as in 

previous studies, the heart rate measurements seem to correspond to the 

experienced positivity of the emotions experienced. 
 

Conclusion 
 

Measurements in this study show that the different pieces that were selected to 

express different emotional characteristics also induced corresponding emotional 

effects in our listeners. Musical characteristics such as tempo, articulation, loudness, 

and timbre are typically associated with expressing specific emotions (see Table 1) 

and were able to induce, therefore, emotional responses that mirrored those 

expectations. This might be based on a mechanism that is similar to emotional 
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contagion or empathy, where we feel the emotions that someone displays in front of 

us.  

 

Accordingly, our participants experienced feelings of peacefulness, happiness, fear, 

or sadness. Even though the latter two feelings would normally be associated with 

unpleasant experiences, when experienced in the context of music, there were 

reported to be rather pleasant. This was supported by the physiological 

measurements in this study: the music had a calming and relaxing physiological 

effect on everyone, and the peaceful and happy songs increased the heart rate of 

the participant.  

 

We can therefore conclude that listening to music like the selected songs might be 

understood as a means of experiencing contrasting positive and negative emotions 

in a safe environment. Experiencing negative emotion in music does not have any 

direct consequences for our everyday lives, however we might be able use it in order 

to learn something about how to it feels like to be in a negative emotional state. In 

this study, listeners enjoyed this form of stimulation and it helped them to relax and 

calm down. We conclude that taking time off to listen to music has an important 

function in managing to cope with emotional challenges we experience.   
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