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Abstract
Background: An altered pain perception is a common clinical feature in patients with depressive disorders.
However, the question of how listening to music influences pain perception in subjects with depression has
not yet been studied.
Aims: The aim of the study was to test the hypothesis that music reduces the severity of pain in patients
with depressive disorders. For the investigation the tonic heat pain model was used as it is suitable to
simulate chronic pain.
Methods: Repeated measurement design on n=20 patients with a depressive disorder (mean age 49±14
years). Subjective pain ratings were assessed two times without and once with music, each trial lasted 5
minutes with measurements taken every minute.
Results: Under the influence of music the patients showed significantly reduced pain ratings compared to
the trial without music (p<0.05).
Conclusions: The use of music appears to be effective on pain symptomatology in patients suffering from
depressive disorders. Further studies are warranted to examine the use of music within a therapeutic
context.
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Introduction

An altered pain perception is a common phenomenon in patients
with depressive disorders and is prognostically unfavourable.
5-13% of the general population suffer from a depressive disorder,
a third hereof can be classified as chronic; 40-75% of patients
with depressive disorders report pain symptoms (see review:
[1]). In experimental investigations patients with depressive
disorders showed elevated pain thresholds, although they
complained of an increased pain symptomatology at the same
time. The underlying mechanisms are not yet fully understood,
but an impairment of the descending pain-inhibitory system
in depressive disorders has been hypothesized [2].
The contribution of the positive emotional property of
music to music-induced analgesia is well known [3], and the
analgesic effect of music has been proven many times, e.g., in
postoperative pain [4] or in chronic pain [5-7]. To our knowledge,

however, no reports exist on the influence of music on pain
perception in patients with depressive disorders. Therefore the
aim of the present study was to investigate whether listening
to music results in a reduction of the severity of pain in this
population. For the current investigation the tonic heat pain
model has been used which enables the generation of stable
pain states and which is considered as a model for simulating
chronic pain. Hereby, tonic heat pain gets more closely to
clinical pain than the phasic heat pain stimulation, which has
predominantly been used in previous studies.

Materials and methods
Study sample

Twenty patients (11 males, mean age 49±14 years), admitted
at the Department of Psychiatry and Psychotherapy of the
Philipps-University of Marburg/Germany with a manifest
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depressive disorder according to ICD-10, were included in the
study. Inclusion criteria were an unipolar depressive disorder,
no concomitant psychotic disorder or personality disorder, no
other severe acute or chronic medical or neurological disorder
or pregnancy. Patients gave written informed consent; the
study was approved by the Ethics Committee of the University
of Marburg.
At the time of the experiment the mean score of the Hamilton
rating scale for depression (HAMD) was 24.3±5.8 representing
a moderate depressive symptomatology. Of the 20 participants,
12 experienced recurrent depressive episodes. Mean time since
onset of the depressive disorder (first episode) was 5.8±8.8
years. Baseline pain, assessed on a visual analog scale ranging from 0 to 10, was rated in average with 2.8±2.5. Whereas
7 patients reported not suffering from any pain before the
beginning of the experiment, the remaining 13 patients rated
4.3±1.6 on the visual analog scale. Mean global assessment
of functioning (GAF) score was 51.2±6.9.
7 patients received selective serotonin and norephinephrine
reuptake inhibitors (SSNRI), 5 patients selective serotonin
reuptake inhibitors (SSRI), 1 patient a selective dopamine
and norepinephrine reuptake inhibitor. Mirtazapine was
administered in 1 patient as monotherapy and in 4 patients
as co-medication. Further 2 patients had tricyclic antidepressants as co-medication. 6 patients were not treated with
antidepressant medication at the time of the examination
(of these, two patients have received mirtazapine and one
patient a SSNRI at least 24 hours before the experiment).
Low doses of atypical antipsychotics received 7 patients, 1
patient lorazepam. Six patients were smokers, mean BMI
was 27.0±5.5 kg/m2 (slightly overweight). In respect of the 5
premenopausal women, all of them were at the first half of
menstrual cycle, two of them received contraceptive agents.
Ten patients had completed a secondary school education,
7 had a secondary school certificate, and 3 a general qualification for university entrance. 14 patients had a finished job
education, 3 were academics, 2 patients had never had a job
before and 1 patient was a student.

Assessment

After determination of the individual pain thresholds patients
were familiarized with the pain ratings and questionnaires.
This was followed by a period of 10 min of adaptation to the
experimental settings by carrying out test runs without listening to music. The session itself consisted of six blocks with
the following stimulation conditions (randomly assigned): 1.
tonic non-painful heat, 2. non-painful warmth, 3. tonic painful heat, 4. tonic non-painful heat, 5. tonic painful heat, 6.
non-painful warmth, with pauses of at least 5 min between
each block. After these six blocks, an additional painful heat
stimulation block with music was performed. Heat pain was
applied by means of a femoral thermoelectrode with an
undulation of the heat stimulus between 1°C above and 0.3°C
below the individual pain threshold with a constant frequency
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of 30 pulses/min. Each minute patients were asked to rate
the actual perceived pain intensity on a 0-100-points-scale,
while they had no information of the objective level of heat.
For the evaluation of the current issue only the blocks with
painful heat stimulation over 5 min were evaluated, that is
block 3, 5 (both without music) and the final trial with music.
Subjective pain ratings were assessed two times without
music and finally once with music, each of the 3 trials lasted
5 minutes with measurements taken every minute. For the
music trial patients listened by earphones to “Due” by Laura
Pausini, a piece of popular music with a positive stimulating
character. The patients were asked to listen attentively to
the music.

Statistics

Differences of the subjective pain ratings were analyzed by
3x5 analysis of variance (ANOVA) for repeated within measures (trials, measures). T-tests for dependent measures were
used as post-hoc test. Level of significance was set to α≤0.05.

Results

The analysis resulted in no significant main effect for the
difference between the three trials (p=0.122), but a strong
effect could be observed when analyzing the measurements
of the time points 1st to 5th minute: Over the 5 time points
the pain rating increased significantly (p=0.002). Further, a
significant interaction effect between trials and the point of
measure (time) could be identified (p=0.045). Hereby, the
musical condition led to significantly lower pain ratings at
the endpoint; (t-test: p=0.009 and p=0.031) (see Figure 1).

Discussion

This study explored the effect of listening to music on pain
perception in adults with depressive disorders. Listening to
music significantly reduced the perceived pain intensity. To
our knowledge the current study is the first one, which deals
with the influence of hearing music on tonic pain perception
in patients with depressive disorders.
A neurobiologically based connection between the both
entities “depression” and “pain” is well known [8]. For example,
anatomical regions as well as neurochemical factors involved
in affect regulation play also an important role in the pain
system (e.g., anterior cingulate cortex, amygdala, hippocampus; serotonin/norepinephrine, neurotrophic factors) [8].
Simultaneously it is known, that music directly influences
cortical and basic emotional systems [9]. Thus, the modulation
of emotional activity (see [10]) could also influence pain
perception.
The current study suggests an obvious pain reduction
under the use of music in patients with depressive disorders,
while the analgesic and antidepressive effect of music in
chronic pain patients has already been shown [6,11]. However,
the mechanism remains unclear. It is assumed that music
affects directly subcortical regions, regulating both pain and

2

Gebhardt et al. Pain and Relief Reports 2014,
http://www.hoajonline.com/journals/pdf/2057-3219-1-1.pdf

doi: 10.7243/2057-3219-1-1

65.00

Subjective pain ratings (0-100%)

60.00

55.00

trail 1: p=0.069
trail 2: p=0.017

trail 1: p=0.009
trail 2: p=0.031

50.00

45.00

trail 1: p>0.090
trail 2: p=0.036
n.s.

trail 1: p>0.090
trail 2: p=0.043

Repeated measurement (within factor):
without music (trail 1)
without music (trail 2)
with music (trail 3)

40.00

1 min

2 min

3 min

4 min

5 min

Measure (time)
Figure 1. Mean values and standard errors of pain ratings (0-100%) over the three trials and under application of tonic heat pain
of equal intensity during the 5-minute-periode (all correlations between repeated measurement time points and trials are
significant; p<0.001, r>0.72).

emotions [8,9], and has also a direct physiologic effect through
the autonomic nervous system [12]. But also more indirect
effects of music on pain can be discussed, e.g., by primarily
modulating mood, the arousal system or even the cognitive
(cortical) control on subcortical regions. A complex interplay
of these factors with individual features appears to be likely.
So far no studies exist, which have investigated the role of the
functional use of music in relation to specific characteristics
such as personality or anxiety in patients suffering from mental
disorders. One study indicates that individuals with affective
disorders use music predominantly in order to relax [13]. Whether individuals with depression use the hearing of music with
the intention of reducing symptoms cannot be deduced from
this study. Another study could show a reduction of both
depression and chronic pain without being able to explain
the mechanisms involved in the effects of listening to music

on pain perception [7]. Of course it cannot totally be ruled out
that music merely works as a distraction stimulus resulting in
an inhibition of incoming pain signals in the spinal cord [14].
Nevertheless, in the experiment the patients had been asked
to listen actively to the music. Furthermore, we refer to music
as a strong, complex emotional stimulus, whose effects on
psychovegetative, emotional and cognitive functions have
often been described e.g., [3,12].
The music used, which showed this pain-relieving effect,
was a positively stimulating one. Interestingly, the research
group in Jena, Germany, found reduced heat pain thresholds after an music-induced sad-mood in healthy subjects
and showed a functional relationship to the fronto-thalamic
network using a MRI-scanner [15]. However, in a recent Chinese study [16] both, happy and sad music of equal valence
(pleasantness) resulted in significantly lower pain ratings. The
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authors suggested, that the valence of music (pleasant versus
unpleasant) rather than the mood, modulates the hypoalgesic
effect of music. Furthermore, no significant differences in the
influence on pain or depression could be detected in chronic
pain patients (n=18 vs. N=22; (6)) between subject-preferred
and researcher-provided music.
Interestingly, in the current study the comparison between
the second trial and the music-trial shows earlier significant
results than the comparison between the first trial and the
music-trial (see Figure 1). One could speculate that the more
patients have suffered from pain, the stronger the effect of
music would be.
The fact, that no significant main effect could be detected
among the three trials, but a strong effect of the points of time
of the measurements as well as a significant interaction effect
between the trials and the points of the measurements could
be seen, leads to the assumption that pain intensity might
only be influenced by music in the course of the persistent
pain. Certainly, the complexity of other factors influences
the effectiveness of music on pain. A study on patients with
post-surgical pain showed in a first experiment that listening
to music resulted in significantly less anxiety, but in no reduction of pain. In a second experiment, however, no effect of
music on either anxiety or pain could be observed [17]. The
first experiment was performed after a minor surgery on the
foot and the patients were of mixed gender, the second experiment took place after an abdominal hysterectomy, which is a
more extensive procedure that involves more psychological
distress and involves only female patients.
The strength of the study is the empirical approach by using
the tonic heat pain model as a model for persistent (chronic)
pain and the direct comparison of treatments without and
with music. The study is limited by real-world conditions
(e.g., different pharmacotherapy), a small sample size and a
missing control group of healthy subjects.
Transferring the results into clinical praxis, the data presented provide a first preliminary empirical approach to the
question of whether and how listening to music influences
depressed mood and comorbid pain symptomatology. The
experimental setting was rather non-therapeutic: for example,
investigator and patient had no therapeutic relationship before
or after the trial so that psychosocial effects were mainly
neglected. Both, a direct emotion modulating effect of music
as well as an intrapersonal dynamic one could be relevant. For
example, the self-orientated focus in depression [18] might be
altered by turning the focus to music with a positive emotional
valence. This suggests a relation to the theory of mindfulness.
As well, there is a clear aspect of euthymic treatment [19].
Nevertheless, the strong interpersonal component of music
therapy by the therapeutic relationship or inter-group relations,
which has not been examined in the present study, should
provide an additional long-term treatment effect, as for
example described by Haffa-Schmidt [20] for music therapy in
patients with oncologic diseases. It goes without saying that
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much more complex psychotherapeutic treatment effects of
music therapy such as improving the self-image or activation
of resources, approaching to and coping with inner conflicts,
and even bodily aspects such as developing activity may play
a strong role for the long-term treatment process.
However, in the present study we could detect an isolated
effect of music on pain by probably short-term emerging
emotion modulation, which opens new therapeutic perspectives, e.g., towards the learning of strategies on the use of
music in everyday life. This would implicate a psycho-educative
role of music therapeutics, psychologists or physicians in the
sense of supporting self-help. Nowadays music has such a
strong impact on daily life (e.g., listening to music in public
transportation) and is available like food at any time and any
place, so when considering its emotion modulating effects a
mindful use is crucial for individuals with a sensitivity for an
emotional destabilization. In particular, depressive patients
might expose themselves to music in a dysfunctional manner,
which could increase their depressive symptomatology. On
the other hand, if patients were instructed how to use music
constructively, they could have the chance to reduce their
negative affects by including bodily impairments such as
pain symptoms. First approaches could show a prolonged
effect of music therapy on the use of music in everyday life
in psychiatric patients [21].
There is already substantial knowledge of active and receptive music therapy for both depressive and pain disorders
which can be transferred into a psycho-educative treatment
approach. Moreover, there are already treatment modalities
and evaluated standards, which are used in somatic medicine,
e.g., for post-surgical pain. However, detailed strategies how
to use music constructively have still to be evaluated and
established. One way could be the therapeutic strategy of
“acting opposite” according to the dialectic behavioural therapy
[22]; e.g., when a patient feels anxious, she/he can change the
music with an anxious-frustrating character to music with a
neutral or even curious nature. Nevertheless the initial pickup of the anxious emotion by a respective piece of music is
certainly useful in the sense of an authentic experience of
current emotional states. Depressive patients might even
have a lack of strategies in reducing negative activation [13],
so that some patients have to be instructed to use negative
emotions, e.g., to let aggression happen. Further studies on
such strategies are necessary. Especially an approach that
connects personality dimensions with the individual use of
music should be explored [23].
It can be assumed that the approach towards a direct
emotion modulating concept should not only have short-term
effects, but also long-term ones by improving the daily emotion
modulating strategies and therefore the neurobiological
system by influencing neurotramitter systems, neurotrophic
factors and therefore even neurogenesis positively. The shift
of focus from pain towards the use of music as a positive
emotion modulating strategy in everyday life provides also the
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opportunity to an improving life quality despite of chronic pain.

Conclusions

The use of music within a therapeutic context appears to be
effective on pain symptomatology in patients suffering from
depressive disorders. In the light of the worldwide high prevalence of depressive disorders and chronic pain symptomatology
with a frequently not sufficient response to antidepressant
drug therapy, new non-psychopharmacological treatment
methods are necessary. In this context, music could reach
more significance by directly influencing neurobiological
systems and the related depressive symptomatology, especially considering the low costs and its ubiquitous existence.
A well-aimed administration in psychiatric clinics should be
discussed. Further studies are necessary that lead to a better
insight into the mechanisms by which music influences pain
in depressive disorders.
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