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Abstract - Nowadays, researchers and clinicians 

are increasingly interested in alternative non-

pharmacological treatments, and music therapy 

seems to have additional and powerful effects on 

different pathologies and pain. However, since pain 

is a subjective perception, it is difficult to evaluate if 

and which effect music has on it. 

In this study, a new device and method have been 

introduced to objectively estimate pain threshold and 

its changes related to external stimuli. The above-

mentioned device, called autoalgometer, allows to 

evaluate pain threshold changes while listening to 

music or other sounds. 

In this experiment, the pain threshold was evaluated 

in twenty-seven volunteers after listening to one out 

of three different soundtracks: white noise, Mozart’s 

sonata K448 or Brian Eno’s ambient music. 

Compared to staying in silence, listening to the 

recordings had no significant effect on pain 

threshold, and the results did not show any 

significant difference between the experimental 

groups. 

Probably, the positive effect of music described in 

other studies can be ascribed to a psychological 

effect, meaning that music can improve subjective 

mood and, thus, modify pain perception. 
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I. INTRODUCTION 

 

Pain transmission from primary afferent neurons is 

modulated by many molecular mechanisms including 

serotonin [1], opioid system, endocannabinoid system [2], 

GABA [3], and reactive oxygen species [4,5]. These 

molecular pathways are targets of several present drugs 

and for the research on future possible pharmacological 

treatments of pain. 

However, in recent years, the interest in alternative non-

pharmacological treatments is growing, and music 

therapy, in particular, is reporting many interesting 

clinical results. Several studies, for example, report that 

the “Mozart effect” is able to decrease both interictal EEG 

discharges [6-8] and recurrence of clinical seizures [9-14]. 

Recently, a randomized, open label study confirmed that 

music therapy may be an additional and effective 

treatment for patients with refractory epileptic seizures in 

childhood, and also that a set of different Mozart’s 

compositions can improve children’s behaviour, including  

less irritability, self/hetero aggression, tearfulness, mood 

instability and a better sleep quality [15]. 

Music seems also useful during blood sampling in 

premature infants, as demonstrated by significant 

amelioration of infants’ facial expression of pain after the 

procedure and by heart rate change during needle 

extraction; this effect has been achieved through a 

combination of real womb sounds and sounds heard by the 

foetus as his/her mother sings, recorded from the uterus of 

a pregnant woman [16]. 

Another study reported that music can improve nausea 

and pain in patients undergoing chemotherapy followed 

by autologous stem cells transplantation; the patients who 

received music therapy in this study used significantly less 

sedative drug (morphine) compared to the no-music 

therapy patients [17]. 

Music effect has been investigated during endoscopy and 

colonoscopy: the aim was to add music therapy to 

sedation; it has been reported a decrease in anxiety and 

Propofol consumption and an increased satisfaction in 

patients who had listened to their favourite music during 

the procedure [18]. 

Despite there are studies on pain, it is not easy to evaluate 

the music effect on pain, because pain is a subjective 

experience in nature and, thus, complex to quantify. 

Indeed, the above cited studies have subjective methods to 

quantify pain intensity, such as using questionnaires,  

visual analogue scales or numerical rating scales. 

Our research group has introduced a new device 

(autoalgometer) and method (autoalgometry) to 

objectively estimate pain threshold and its changes 

associated with external stimuli [19]. This method has 

been proven to reveal changes in pain threshold due to 

hypertension [19, 20] or auricular acupressure [21].  

Thus, the autolgometer allows to evaluate pain threshold 

changes while listening to music or other types of sound.  

We conducted this research in order to evaluate if and 

how listening to music can modify pain threshold. 
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II. MATERIALS AND METHODS 

 

Twenty-seven healthy volunteers participated to the study; 

they were 13 women and 14 men of age comprised 

between 19-31y. Among the participants three were left-

handed. All procedures conformed to the directives of the 

Declaration of Helsinki and an informed consent was 

obtained by each participant. 

Each participant was asked to participate to three 

experimental sessions spaced at least seven days from 

each other. In each experimental session, the volunteer 

listened to one of the following three soundtracks: 1) 

white noise, 2) Mozart’s sonata K448, 3) Brian Eno’s 

ambient music (“Music for Airport”). Each soundtrack 

lasted 4 min. Thus, there were 6 possible sequences of the 

soundtracks over the three sessions; each participant was 

pseudo-randomly assigned to one of these sequences, in 

order to obtain an equal number of participant for each 

sequence. This design was used to avoid any effect of the 

sequence on the subsequent analysis of the data. 

Since no ideal music characteristics for the management 

of pain have been yet identified [22], the soundtracks were 

chosen for the following reasons: Mozart’s sonata K448 

was chosen because it is a typical example of music with 

well defined rhythm and melody and, in previous 

experiments, our group verified that it had a significant 

effect for seizure amelioration [14-15]; ambient music was 

chosen because it completely lacks any rhythm and 

melody; white noise was chosen as a control acoustic 

stimulus lacking any musical character. 

Three autoalgometer evaluations were taken on each 

experimental session: 1) at the beginning of the 

experimental session (basal value); 2) after listening for 4 

min to a soundtrack or after staying in silence for 4 min 

(the condition was randomly chosen for each participant); 

3) after staying in silence for 4 min (of after listening for 4 

min to a soundtrack if a silence condition was chosen at 

point 2). Listening to soundtrack or silence continued also 

during the autoalgometric test (which lasted roughly 5 

min). 

The autoalgometer evaluation was conducted as 

previously described [23]; briefly, it consisted of a device 

with a rounded needle (1 mm in diameter) on which the 

volunteer had to press his fingers, both the finger tips and 

backs (the test was repeated on a total of 8 points). For 

each test, he had to slowly increase the pressure until he 

felt a minimum or a maximum pain sensation; thus the test 

was first repeated on the 8 test points to evaluate the 

minimal pain threshold and then it was repeated on the 

same 8 test points to evaluate the maximal pain threshold. 

Because the test speed can affect the measure, pain 

threshold values were retained for subsequent analyses 

only when obtained with a mean rate of strength increase 

lower than 0.5 kg/s [23]. 

To evaluate the effect of music or silence on pain 

threshold, the values for the minimal and maximal pain 

thresholds were expressed as percentage of the basal 

values taken in the same experimental session. 

Statistical evaluation of data was done by the analysis of 

variance (ANOVA). 

 

III. RESULTS 

 

No significant effect on pain threshold was obtained with 

any of the soundtrack compared to silence. In fact, 

listening to any of the four recordings (silence, noise, 

Mozart music, ambient music) resulted in a minimal (fig. 

1) or maximal pain threshold (fig. 2) close to the 100% of 

the basal value for all groups, meaning that there was no 

significant effect on pain threshold. The ANOVA did not 

show any significant difference between the experimental 

groups. 

 

 

 
Fig. 1. Minimal pain threshold changes due to listening to either silence, white noise, Mozart’s sonata K448 or Brian 

Eno’s ambient music. Data are expressed as percent of the basal values taken before listening to the recording. There was 

no significant difference between the groups and all groups were not significantly different from the basal value (100%). 
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Fig. 2. Maximal pain threshold changes due to listening to either silence, white noise, Mozart’s sonata K448 or Brian 

Eno’s ambient music. Data are expressed as percent of the basal values taken before listening to the recording. There was 

no significant difference between the groups and all groups were not significantly different from the basal value (100%). 

 

IV. DISCUSSION 

 

The results of the present experiment did not demonstrate 

any effect for the soundtracks used on pain threshold. 

Since the present data were obtained using autoalgometry, 

it can be argued that music does not affect pain threshold 

and that the positive effects of music on pain described in 

literature [16-18] could be ascribed to a psychological 

effect, meaning that music could affect mood and, by this 

way, the personal feeling and evaluation of the discomfort 

evoked by a particular painful stimulus. A recent meta-

analysis showed that lot of studies reported a positive 

effect of music on pain management, without a significant 

association with music characteristics [22]; this 

observation is consistent with a nonspecific effect of 

music, not related to the physical properties of music and, 

thus, not related to a simple sensory stimulation. For this 

reason, music will not affect sensory mechanisms, 

including nociceptor transmission as confirmed by the 

present study. 

In previous experiments it has been observed that the 

minimal and the maximal pain thresholds can be 

differently affected by a pathological condition or by a 

treatment [19, 20, 21]. The minimal pain threshold is 

supposed to be mainly influenced by the actual 

mechanical threshold for nociceptor activation, while the 

maximal pain threshold is supposed to be influenced by 

central mechanisms of pain transmission and modulation. 

This interpretation was suggested by the observation that 

auricular acupressure (which is supposed to act mainly on 

central mechanisms of pain modulation) reduced the 

maximal but not the minimal pain threshold [21].  

The lack of an effect for any of the soundtracks used in 

the present study on both the minimal and the maximal 

pain threshold can mean that music does not affect neither 

nociceptor activation nor the transmission of pain from 

primary afferent to other central neurons. On the other 

hand, it is evident that music can have an effect on mood. 

In fact, there are many papers reporting the efficacy of 

music in mood improvement in different pathological 

conditions [24-26] and with possible associated positive 

effects on pain perceptions [27, 28]. 

It must be considered that the lack of effects on pain 

threshold can be ascribed to the method used, which 

consisted of listening to music or noise for 4 min before 

and during the autoalgometric test. Thus it can be argued 

that music does not have an acute effect on pain threshold. 

Other (longer) auditory stimulations should be evaluated 

in future studies for possible effects on pain threshold. 

Moreover, the participants to this study were not 

characterized from a psychological point of view; such a 

preliminary evaluation should be considered in future 

studies. 
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