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ABSTRACT

Research purpose: This study implemented somatosensory music therapy on patients with depressive disorders, and explored the
effects of somatosensory music therapy on the degree of depression, positive and negative emotions, intuitive stress and autonomic
nervous function of patients. Research method: We collected 66 patients diagnosed with depression from the Department of
Psychological Medicine of Henan Provincial People’s Hospital, and divided them into a control group and an intervention
group according to the random number table, with 33 people in each group. The control group received routine psychiatric
treatment and nursing. On the basis of the control group, the intervention group received somatosensory music therapy 3 times
a week, 30 min each time, for 4 consecutive weeks. The Hamilton Depression Scale, Positive and Negative Emotion Scale,
Perceived Stress Scale, and Heart Rate Variability Index were collected and analyzed at baseline (T0), 2 weeks after treatment
(T1) and 4 weeks after treatment (T2). Research results: After 4 weeks of treatment, the HAMD scores of the two groups
decreased to varying degrees, and the difference between the groups was statistically significant (p < 0.05). After 4 weeks of
treatment, the scores of positive emotions in both groups increased to varying degrees, and the scores of negative emotions
increased to varying degrees. The scores decreased to varying degrees, and there were statistically significant differences between
the positive and negative emotion groups (p < 0.05). After 4 weeks of treatment, the CPSS scores of the two groups decreased to
varying degrees, and the difference between the two groups was statistically significant (p < 0.05). Analyzing the main effect of
intervention factors alone, after 4 weeks of treatment, SDNN and RMSSD indexes all increased to varying degrees, and the
degree of increase in the intervention group was greater than that in the control group, and the difference between the groups
was statistically significant (p < 0.05). Research conclusion: assisting somatosensory music therapy for patients with depressive
disorders can improve depressive symptoms, increase positive emotions, reduce negative emotions, and reduce perceived stress.
These are beneficial to restore the balance of autonomic nervous system, and are effective for the treatment of depression.
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Introduction

Depressive disorder is one of the most common mental
disorders. It is a general term for a group of diseases mainly
characterized by low mood or mood, accompanied by
varying degrees of cognitive and behavioral changes, and

may also be accompanied by psychotic symptoms, such as
hallucinations, delusions, etc. [1]. Depression is a disease
manifestation of depressive disorder, which is characterized
by high prevalence, high suicide rate, heavy disease burden,
and high relapse rate. A report by the World Health
Organization in 2017 pointed out that the global population
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of depression is estimated to reach 322 million people,
accounting for 4.4% of the world’s population, of which the
prevalence rate in China is 4.2% [2]. According to the
World Health Organization’s Global Burden of Disease
study, depressive disorders account for 10% of the disability
caused by non-infectious diseases, and have become the
second largest disease burden after cardiovascular diseases
[3]. A study on the disease burden of depression in Beijing
in 2010 showed that the time-point prevalence of depression
in the resident population was 1.1%. Depression causes a
large disease burden, especially in the middle-aged and
elderly population [4]. Depressive disorder is a mental
illness most closely related to suicide and self-harm, and is
the main cause of disability [5]. Depressive disorders are
easy to co-morbid with physical diseases, such as
cardiovascular and cerebrovascular diseases and metabolic
diseases, and it is also common for cancer patients to be
accompanied by depressive disorders, which will increase
the mortality rate of patients with depressive disorders.

The core symptoms of depressive disorders are depressed
mood, loss of interest, and anhedonia, often accompanied by
other cognitive, physical, and behavioral manifestations, such
as inattention, unresponsiveness, sleep disturbance, decreased
behavioral activity, and fatigue sense [6]. It is a common
emotional disorder. Brain areas such as the amygdala play
an important role in the process of emotional regulation,
and these brain areas are called “emotional response areas”
[7]. Studies have shown that the amygdala is over-activated
in patients with depressive disorders when faced with
negative emotional stimuli [8]. The mechanism may be that
the negative cognitive processing bias reflects the enhanced
bottom-up response to negative emotional stimuli, or that
the negative cognitive processing bias reflects the insufficient
top-down cognitive control [9]. The processing of negative
emotions is closely related to the occurrence of depression,
and improving the mood of patients with depression plays
an important role in improving symptoms.

In clinical practice, drug therapy is the main treatment for
depression, and antidepressant drugs are still the first-line
treatment for depression. However, only one-third to one-
half of patients with major depressive disorder achieve
remission after completing an initial course of antidepressant
medication. Even if the treatment is prescribed by the
doctor, there is a 20% relapse rate, and the relapse rate is as
high as 80% for those who do not adhere to the treatment,
which makes it difficult for depressed patients to fully
recover. In recent years, the field of psychiatry has become
more comprehensive, and there are more and more
treatment methods for mental disorders. In order to meet
the health needs of patients, more and more clinicians are
inclined to art therapy and other psychotherapy [10–12].

In receptive music therapy, Vibroacoustic therapy (VAT)
has been gradually recognized by people. VAT, also known as
vibro-acoustic therapy, is a low-frequency sound wave
stimulation therapy. Through vibro-acoustic equipment, the
low-frequency signal of 16–150 Hz in music is amplified
and physically transduced, and acts on a part of the human
body through skin receptors and nerve conduction. A music
therapy technique [13]. The combination of music and
somatosensory complements each other. Listening to

beautiful music while experiencing the body can make the
human body obtain high-quality inner joy and relaxation
in a short period of time, and can effectively relieve
depression, anxiety, insomnia, nervous disorders and other
psychosomatic diseases. Studies have proved that VAT can
treat depression, but most of them are applied in
rehabilitation department or in combination with traditional
Chinese medicine [14]. VAT alone as a treatment measure
needs to be promoted in psychiatry.

Therefore, this study attempts to apply VAT to patients
with depression in mental illness. To explore whether it can
improve the mood of patients with depression, reduce their
pressure perception, increase stress resistance, improve heart
rate variability, obtain autonomic stability and balance, and
provide a basis for clinical adjuvant treatment.

Related Work

Perceived stress and the autonomic nervous system in
depression
Depression arises from adaptive mechanisms in response to
evolutionary pressures [15]. In exploring the pathogenesis of
depression, many studies have found that patients with
depressive disorders have dysfunction of the hypothalamic-
pituitary-adrenal (HPA) axis. The more severe the
depression, the more obvious the abnormality of the HPA
axis [16]. One study found that abnormal cortisol levels in
children with depressive disorders were associated with
increased perceived stress in children and altered
neurohormonal regulation due to activation of the HPA axis
[17]. Repetitive stress, especially early in life, can lead to
hyperresponsiveness of the HPA axis, which in turn
increases the levels of cortisol and other glucocorticoids,
which can also induce depressive symptoms [18]. Stress is a
form of psychological stress, and living stressful experiences
can increase the risk of depression. Most depressive episodes
are preceded by stressful life events. The level of stress
perception after negative life events varies among
individuals, and different factors lead to different
susceptibility to stress. Individuals have different perceptions
of stress, that is, stress perception, and stress susceptibility
increases the risk of depressive disorders [19,20]. Stress
perception, also known as perceived stress (Perceived Stress,
PS), refers to the individual’s psychological response to
stimuli or threatening events in the environment after his
own cognitive evaluation [21]. Studies have shown that
stress perception is positively correlated with depression.
The more obvious the perceived stress is, the stronger the
depression may be. At the same time, depression also has a
significant positive predictive effect on stress perception
[22,23].

The autonomic nervous system (Autonomic Nervous
System, ANS) is a part of the peripheral efferent nervous
system, which can regulate the activities of visceral and
vascular smooth muscles, myocardium and glands. It is
composed of sympathetic and parasympathetic nerves, also
known as the autonomic nervous system [24]. The two
nerves antagonize each other and regulate together, and
finally make the ANS reach a balanced state, and jointly
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maintain the stability of the body’s nerves. Autonomic
nervous function is a physiological indicator that is often
monitored in psychiatry, especially in patients with
depression. Autonomic dysfunction is considered to be a
potential psychopathological mechanism of depression.
Several studies have shown that autonomic dysregulation in
patients with depression is characterized by a decrease in
overall heart rate variability (HRV), which is characterized
by low and high frequencies [25]. HRV is a non-invasive
method to assess the level of ANS activity and is a
quantitative measure [26]. According to the neurovisceral
integration model, reduced HRV is a consequence of
reduced activation of the central autonomic network that
controls visceral motility, neuroendocrine, and behavioral
flexibility [27]. HRV was first used in cardiovascular
disease (Cardiovascular disease, CVD). CVD patients with
depressive symptoms have a strong sympathetic response to
stress, which may promote the formation of atherosclerosis.
CVD patients also have impairment of social function,
which also increases the risk of depression, and depression
and cardiovascular disease may cause and effect each other.
Autonomic dysfunction may also be a common risk factor
for both disorders [28,29]. Therefore, HRV index has
attracted much attention in recent years as a referral
biomarker for psychopathology.

The principle and application of VAT
VAT is an ancient technology, but in the past ten years, with
the continuous development of rehabilitation and auxiliary
therapy technology, it has begun to rise again. The use of
single-stringed instruments and vibroacoustic devices has
received widespread attention in the use of music therapy to
guide relaxation and imagery techniques [30]. VAT uses
frequencies within the human hearing range, with the lower
frequency range being best experienced and may contribute
to better relaxation and/or pain and symptom relief. Studies
have shown that the use of 20 Hz somatosensory vibration
stimulation is feasible for regulating the functional state
of the brain [31]. Isacsson et al. explored the neuro-
physiological response of somatosensory music to Rett
syndrome, in which the somatosensory music used was a
tone between 20 and 70 Hz [32]. It is the main feature of
somatosensory music to use the vibration of sound to form
tactile stimulation while listening to music. Somatosensory
music technology cleverly combines the psychological
process (music listening) with the physiological process
(tactile sound vibration), which activates both the efferent
neural activity that inhibits pain and the afferent neural
activity that inhibits pain. These two pathways also integrate
somatic and auditory nerve activity into synergistic
mechanisms of the central nervous system [33].

The main experiential outcome of somatosensory music
is to promote a state of relaxation or relaxation response. This
relaxation response includes physical, emotional, and mental
relaxation, and is characterized by decreased breathing,
heart rate, blood pressure, and a slowed metabolism. After
the body produces a relaxation response, the anxiety state
caused by different reasons will be relieved. Applying
somatosensory music to dying patients, as a method of
palliative care, can relieve anxiety and fear of death [34].

Somatosensory music can also be used in the treatment of
anxiety in psychiatric disorders. Anxiety disorder is a mood
disorder characterized by persistent nervousness, worry,
fear, or seizures of panic, with behavioral features such as
autonomic symptoms and restlessness in movement [35].
Some somatosensory music therapy systems come with
conditioning exercises, including breathing relaxation and
muscle relaxation. Relaxation adjustment before the
somatosensory music therapy will make it easier to integrate
into the music environment, better stimulate the relaxation
response and reduce anxiety. A healthy autonomic nervous
system (ANS) is able to adjust the body’s inherent bodily
functions to an optimal state to maintain the original and
rebuild and adapt to a new homeostasis. The antagonism
between the parasympathetic nervous system (PNS) and the
sympathetic nervous system (SNS) is the key to ensure the
adaptation of the organism at the physiological level [36].
When stress persists, it can cause autonomic dysfunction.
Somatosensory music regulates stress response by adjusting
autonomic nervous function. A study on the effect of
somatosensory music on heart rate variability in Germany
showed that music can promote relaxation and effectively
relieve stress by changing autonomic nerves [37], and heart
rate variability is an indicator of autonomic nerve function.
Li et al. studied somatosensory music therapy combined
with acupuncture in the treatment of post-stroke depression,
and observed the changes in mood, cognition and daily
living ability of the patients after 4 and 8 weeks. The results
show that somatosensory music and acupuncture can relieve
post-stroke depression, promote post-stroke neurological
recovery, and improve quality of life [38]. Yue’s study found
that acupuncture combined with somatosensory music can
effectively improve the depression in patients with post-
stroke depression (PSD), improve the quality of life of
patients, and promote the rehabilitation of PSD patients [39].

The etiology of psychiatric disorders is complex and drug
therapy alone is prolonged. Somatosensory music as an
auxiliary treatment is very important for the early recovery
of patients. At present, somatosensory music is mostly used
in the treatment of patients with post-stroke depression,
but it is rarely used for depressive episodes without
comorbidities, especially adolescent depression, and further
research is needed.

Materials and Methods

General information
We selected 66 inpatients who were diagnosed with moderate
depressive episodes from Henan Provincial People’s Hospital
from January 2018 to October 2018. We randomly divided the
patients into a control group of 33 cases and an intervention
group of 33 cases using a random number table. The
subjects received routine psychiatric treatment and nursing,
and the drug treatment was SSRIs. Inclusion criteria: ①

meet the ICD-10 diagnostic criteria for depressive episodes;
② age 18–65 years old, gender is not limited; ③ 24-item
Hamilton Depression Rating Scale (24-HAMD) score
greater than 20 points; ④ normal hearing, no aversion to
music, a those who have not received music therapy within
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the year; ⑤ Patients who voluntarily signed the informed
consent and cooperated. Exclusion criteria: ① Patients with
mental retardation or heart disease; ② Combined with
severe psychiatric symptoms or personality disorders; ③

Music-related, graduated from a music major, and music-
intolerant; ④ There are auditory, visual, tactile and other
perceptions People with disabilities; ⑤ Yoga teachers,
athletes and pregnant women; ⑥ Those who have received
MECT treatment in the past 6 months; ⑦ Patients who are
participating in other studies. Dropout criteria: ① those who
failed to complete the somatosensory music therapy for 3
times; ② those who did not participate in the somatosensory
music therapy for 2 times.

This study was approved by the ethics committee of
Xuchang City Jian’an Hospital University and informed
consent was provided. (Approval number: 20180232-APP-S).
The informed consent form is standardized, easy to
understand by most people, and requires the signatures of
the subjects themselves and the researcher. If the subjects
have doubts, they should give correct answers. All subjects
can be enrolled in the research group after carefully reading
and signing the informed consent form to ensure the
subjects’ right to voluntary participation and informed consent.

Research methods
After the patients were admitted to the hospital, various
examinations were completed, and after two doctors made a
joint diagnosis, they were completely randomly assigned to
the control group and the intervention group according to
the inclusion and exclusion criteria. The control group
received routine psychiatric treatment and nursing, and
avoided activities related to somatosensory music. The
intervention group was given somatosensory music therapy
on the basis of routine psychiatric treatment and nursing.
The detailed arrangement of somatosensory music therapy
is shown in Table 1.

After the patients in the treatment group entered the
treatment room, the therapist gave a demonstration of
somatosensory music therapy to ensure that the patients
successfully completed the treatment. The intervention
process of somatosensory music therapy is as follows:

Step 1: We instruct the subjects to sit on the somato-
sensory music therapy chair steadily, lean their head against

the back of the chair as far as possible, press and hold the
stretch button on the right side of the chair, and the chair
will open slowly. The subjects choose the most suitable
opening angle according to their individual needs.

Step 2: Subjects choose to wear headphones or play music
according to their personal preference, clip the heart rate
sensor to the right index finger, and observe the changes in
physiological indicators during the treatment.

Step 3: After the subject adjusted his posture, he turned
on the computer and entered the somatosensory sound
wave feedback system interface. After the somatosensory
sofa, sensors, and earphones show that the connection is
successful, click on the somatosensory music mode, set the
time, volume and vibration intensity, and inform the patient
that the treatment has started.

Step 4: The treatment lasts for 30 min. After the
intervention of somatosensory music, the therapist will
slowly wake up the patient to make sure that the patient is
awake and has no adverse reactions. The nurse will safely
send the patient back to the ward and inform the next
treatment time.

In the treatment of somatosensory music, there are still
some precautions that need to be observed. First, one hour
before the start of the intervention, patients are prohibited
from consuming irritating beverages or foods such as
tobacco, alcohol, tea, and coffee, so as not to affect the effect
of the intervention. The second is that the volume of the
power amplifier is controlled at about 40–60 decibels, and it
is advisable for the patient to feel comfortable when playing
on the earphone. The third is that the volume of the music
is gradually increased, and the vibration volume and volume
of the music are adjusted in time according to the patient’s
response. Fourth, the therapist should be accompanied
throughout the treatment to observe the treatment effect at
any time and ensure the personal safety of the patient.
Other people are prohibited from entering and leaving to
avoid disturbing the patient.

Research tool
The tools used in this study are the self-made situation
questionnaire, the Hamilton Depression Scale, the Positive
and Negative Affective Scale, the Perceived Stress Scale and
heart rate variability analysis. The questionnaire included

TABLE 1

The specific arrangement of somatosensory music therapy in this article

Healing period From 8:00 pm to 10:00 am, you can choose to give somatosensory music therapy for half an hour. Three times a week, 30
min each time, for four consecutive weeks.

Treatment
location

Mental health department music therapy room.

Environment A special treatment room is set up to keep the indoor environment quiet and tidy, with soft light and to avoid external
interference as much as possible. The room temperature is controlled at 23 ± 2.0 degrees Celsius, and the relative
humidity is 40%–50%. In order to adapt to the environment of the consulting room, patients in the intervention group
need to enter the treatment room 10–15 min earlier.

Data collection
time

Data were collected after enrollment (T0), 2 weeks after somatosensory music therapy intervention (T1), and 4 weeks
after somatosensory music therapy intervention (T2).
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the patient’s age, sex, education level, marital status,
occupation, number of hospital admissions, whether he
liked music, and the frequency of listening to music.

HAMD was compiled by Hamilton in 1960 and is the
most commonly used scale for clinical assessment of
depression. There are 3 versions of the scale with 17 items,
21 items and 24 items. The 24-item version was used in this
study, and two psychiatrists in our research group scored
the patients. Most HAMD items use a 5-point scoring
method ranging from 0 to 4 points, and the standards for
each level are: 0 = none, 1 = mild, 2 = moderate, 3 = severe,
4 = extremely severe. A few items use a 3-level scoring
method of 0–2 points, and the grading standards are: 0 =
none; 1 = mild to moderate; 2 = severe. A total score of
more than 35 is considered severe depression, a score of
more than 20 is considered mild or moderate depression,
and a score of less than 8 indicates no depressive symptoms.
The reliability coefficient r of the scale evaluation is 0.88–
0.99, and the empirical authenticity coefficient reflecting the
severity of clinical symptoms is 0.92.

PANAS is an emotional self-assessment scale jointly
compiled by Watson, Clark and Tellegen in 1988, which is
used to assess the emotional feelings of individuals in the
last 1 to 2 weeks. Positive emotions (PA) consists of 10
adjectives describing positive emotions. Negative emotions
(NA) consists of 10 adjectives describing negative emotions.
The scale uses a five-point scoring method: 1 = almost
nothing, 2 = somewhat, 3 = moderately, 4 = somewhat, 5 =
very much. The scores for each dimension range from 10 to
50 points, and the higher the score, the higher the
corresponding emotion experienced by the individual. A
high score on positive emotions indicates that the individual
is energetic and able to concentrate on happy emotions,
while a low score indicates that the individual is relatively
indifferent. A high score of negative emotion indicates that
the individual feels more confused and has painful
emotions, while a low score indicates that the individual is
calmer.

PSS was compiled by American psychologist Dr. Cohen
in 1983. It is a self-evaluation scale that reflects the degree
of stress through the tension of individual perception. It is a
general stress measurement tool, including 2 dimensions of
loss of control and tension, consisting of 14 items. The item
rating ranges from 0 (never) to 4 (always), and the total
score ranges from 0 to 56. The higher the score, the greater
the individual’s perceived pressure. The optimal cut-off
value of PSS is 25/26, that is, the scale score ≥26 points can
be judged as having health-threatening stress, and ≤25
points can be judged as having no health-threatening stress,
which is suitable for quantifying psychological stress in the
general population and special populations evaluation and
clinical research.

HRV analysis refers to reflecting the change of heart rate
by measuring the variability of continuous RR interval
change, which is one of the observation indicators of
cardiac auto-nomic nervous activity. There are many
evaluation methods for autonomic nervous function, and
HRV analysis is a non-invasive, quantitative and sensitive
index that is currently recognized in medicine. HRV
analysis can detect coordination and antagonism between

sympathetic and parasympathetic nerves, and can also be
used to assess mental stress. HRV analysis methods include
time domain analysis, frequency domain analysis, spectrum
analysis, geometric analysis and nonlinear analysis, among
which time domain analysis and frequency domain analysis
are more commonly used. We use a 24-bit analog-to-digital
converter to sample HRV data, and the sampling rate is set
to 128 Hz. HRV was continuously recorded throughout the
test, and these physiological signals were stored on a
computer running the Microsoft operating system. A 5-min
short-term HRV test was performed on the subjects at T0,
T1, and T2 time points, respectively. Before each test, the
subjects rested for 10 min in a quiet state. Afterwards, we
asked the subject to breathe naturally and calmly,
connected the pulse oxygen clip to the subject’s right index
finger, and within 5 min without interference, recorded the
HRV data through the analyzer and analyzed it to obtain a
report.

Statistical methods
We used SPSS 21.0 software for statistical analysis of data, and
Graph Pad Prism 8.0 for statistical mapping. The
measurement data conforming to the normal distribution is
described by the mean ± standard deviation, the non-normal
distribution data is described by the median (interquartile
distance), and the measurement data between the two
groups is compared by an independent sample t test,
involving two factors of time Repeated measures analysis of
variance was used in the experiment. The count data were
described by percentage, and the statistical analysis was Chi-
square test. Pearson correlation was used to conduct linear
correlation analysis among influencing factors, and α = 0.05
was used as the test level.

Experimental Results and Analysis

A total of 61 patients with depressive disorders were enrolled
in this study, 30 of whom entered the intervention group to
receive somatosensory music therapy, and the other 31
patients entered the control group to receive routine
treatment and nursing. In the intervention group, 2 patients
were considered dropped out because they did not
participate in somatosensory music therapy twice. 1 patient
dropped out of treatment midway. In the control group, 2
patients were automatically discharged early and failed to be
followed up as dropped out.

Analysis of the therapeutic effect of somatosensory music
therapy on patients with depression
The demographic characteristics of the two groups were
compared through the general situation questionnaire, and
the results showed that there was no statistical significance
between the two groups in terms of age, gender, education
level, marital status, occupation, number of hospital
admissions, whether they liked listening to music and the
frequency of listening to music (p > 0.05), specifically as
shown in Table 2.

The results of repeated measures analysis of variance
showed that the HAMD scores of the two groups decreased
to varying degrees after 4 weeks of treatment, and the
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difference between the two groups was statistically significant
(p < 0.05). Analyzing the time factor alone, the HAMD score
decreased to varying degrees with the prolongation of time,
and the difference was statistically significant (p < 0.01).
There was an interaction between time and intervention

factors (p < 0.05). The specific results are shown in Table 3
and Fig. 1.

Table 4 and Fig. 2 compare the positive and negative
emotions of the intervention group and the control group.
Positive emotion: After 4 weeks of treatment, the positive
emotion scores of the two groups increased to varying
degrees, and the differences between the groups were
statistically significant (p < 0.05). The effect of time in the
two groups was analyzed separately, and the scores
increased to varying degrees with the prolongation of time,
and the difference within the group was statistically
significant (p < 0.01). There was no interaction between
time and intervention factors (p > 0.05). Negative emotion:
After 4 weeks of treatment, the negative emotion scores of
the two groups decreased to varying degrees, and the
differences between the groups were statistically significant
(p < 0.05). Analyzing the effect of time in the two groups
separately, the scores decreased to varying degrees with
the prolongation of time, and the difference within the
group was statistically significant (p < 0.01). There was
no interaction between time and intervention factors
(p > 0.05).

Table 5 and Fig. 3 compare the scores of the Perceived
Stress Scale between the intervention group and the control
group. The results of repeated measures analysis of variance
showed that the CPSS scores of the two groups decreased to
varying degrees after 4 weeks of treatment, and the
difference between the two groups was statistically
significant (p < 0.05). When analyzing the effect of time
alone, the CPSS score decreased to varying degrees with the
prolongation of time, and the difference between groups was
statistically significant (p < 0.01). There was an interaction
between time and intervention factors (p < 0.01).

Table 6 and Fig. 4 are the comparison of HRV time-
domain indicators between the intervention group and the
control group. The main effect of the intervention factors
was analyzed separately, and after 4 weeks of treatment,
SDNN and RMSSD indicators all increased to varying
degrees. The degree of increase in the intervention group
was greater than that in the control group, and the
difference between the groups was statistically significant
(p < 0.05). When analyzing the main effect of time alone,

TABLE 3

Comparison of HAMD between two groups

Group HAMA

T0 T1 T2

Intervention group 41.06 ± 5.99 28.00 ± 4.09 14.40 ± 3.60

Control group 41.71 ± 7.81 31.96 ± 6.50 18.29 ± 4.86

Between groups F = 4.631 p = 0.036*

Within groups F = 695.158 p < 0.001**

Time between groups F = 3.981 p = 0.026*
Note: *p < 0.05, **p < 0.01.

TABLE 2

Comparison of general data between two groups

Intervention
group

Control
group

p

Age 39.10 ± 13.71 40.06.10
± 13.53

0.783

Gender Female 22 21 0.632

Male 8 10

Education level Elementary
school

4 1 0.475

Middle
school

8 11

High school 6 5

College and
above

12 14

Marital status Unmarried 9 4 0.228

Married 19 23

Divorced 2 4

Profession Unemployed 4 8 0.494

Student 6 4

Farmer 8 4

Worker 9 11

Others 3 4

Number of
admissions

1 26 28 0.879

2 3 2

≥3 1 2

Like music or
not

Dislike 3 9 0.148

Average 12 8

Like 15 14

Frequency of
listening to
music

Occasionally 8 6 0.794

Often 14 16

Frequently 8 9

FIGURE 1. Comparison of HAMD between two groups in graphical
results.
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SDNN and RMSSD indicators also tended to increase, and the
difference within the group was statistically significant (p <
0.01). There was an interaction between time and
intervention factors (p < 0.05).

Improvement of depression severity with somatosensory music
therapy
Depression is a common disease in psychiatry, and it is self-
evident to explore effective treatment methods in clinical

practice for individuals and society. In this study,
somatosensory music therapy was used to evaluate its effects
on the degree of depression, positive and negative emotions,
perceived stress, and HRV in patients with depressive
disorders. This study proves the efficacy of somatosensory
music-assisted therapy in the treatment of depressive
disorders. This safe, effective, and non-drug treatment is
worthy of promotion in mental illness.

After 4 weeks of somatosensory music intervention, the
HAMD scores of both the intervention group and the
control group were lower than before, and the depressive
symptoms were alleviated to varying degrees, but the
treatment effect of the intervention group was better than
that of the control group. The intervention group basically
reached the level of mild depression at the end of treatment.
This shows that somatosensory music has a certain effect on
relieving depressive symptoms and reducing the severity of
the disease, and the therapeutic effect is more obvious as
time goes on. Somatosensory music therapy is considered to
be a non-invasive, non-drug and non-electrical form of low-
frequency sound wave stimulation. When the stimulation
acts on the human body, the vibration and pressure
mechanoreceptors (Pacinian corpuscle, PC) around the
internal organs and joints can sense the pressure and
vibration stimulation [40]. One hypothesis is that the PC
sends afferent impulses through the vagus nerve until the
medulla, nucleus solitary tract, and visceral nerves within

TABLE 4

Comparison of positive and negative emotions between groups

Group Positive emotions Negative emotions

T0 T1 T2 T0 T1 T2

Intervention 21.76 ± 5.72 26.26 ± 4.71 32.73 ± 6.09 26.76 ± 7.72 21.33 ± 4.85 16.80 ± 2.67

Control 20.06 ± 4.50 23.32 ± 5.92 29.22 ± 6.95 25.22 ± 8.73 24.54 ± 5.79 19.45 ± 5.73

Between groups F = 4.836 p = 0.032* F = 4.877 p = 0.031*

Within groups F = 111.490 p < 0.001** F = 89.158 p < 0.001**

Time between groups F = 0.932 p = 0.380 F = 0.438 p = 0.586
Note: *p < 0.05, **p < 0.01.

FIGURE 2. Comparison of positive and negative emotions between
groups in graphical results.

TABLE 5

Comparison of CPSS between two groups

Group CPSS

T0 T1 T2

Intervention 35.93 ± 6.90 27.53 ± 5.94 18.53 ± 5.04

Control 35.71 ± 6.64 30.45 ± 5.65 25.67 ± 4.23

Between groups F = 5.799 p = 0.019*

Within groups F = 288.020 p < 0.001**

Time between groups F = 32.296 p < 0.001**
Note: *p < 0.05, **p < 0.01.

FIGURE 3. Comparison of CPSS between two groups in graphical
results.
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spinal fibers reach the spinal sensory ganglia [41]. The vagus
nerve enters the brain through the nucleus solitary tract,
connecting the amygdala, frontal cortex, and other brain
regions. These brain regions are related to depression and
play an important role in emotion regulation, which may be
a mechanism for somatosensory music to relieve depressive
symptoms. Previous studies have shown that adding music
therapy to standard treatment and nursing can significantly
reduce depressive symptoms and have a special impact on
the overall state and function of patients [42]. The study by
Janzen et al. [43] showed that music intervention alone and
somatosensory music stimulation can reduce the degree of
depression and associated symptoms in patients with
depressive disorders. The above studies are consistent with
the results of this study, which shows that adding music

intervention to standard treatment and care is a promising
adjunctive treatment for depression. Most previous studies
believed that drugs play a dominant role in the treatment of
antidepressants, and this study does not rule out the role of
drugs. However, drug treatment still leaves certain
symptoms, which cannot achieve a 100% recovery, resulting
in recurrence or resurgence of the disease after discharge.
Therefore, assisting simple and easy-to-accept non-drug
treatment during hospitalization plays a vital role in the
improvement of clinical symptoms and family rehabilitation
after discharge.

With the continuous deepening of research on mental
illness, patients have higher and higher expectations for
treatment. Mere drug therapy cannot meet the psychological
needs of patients. Effective and diverse treatments can
enrich patients’ hospital life and reduce the incidence of
cardiovascular and metabolic diseases. A new type of VA
treatment device has been researched and developed and
experienced by 26 volunteers. The results show that VAT
treatment can promote relaxation response, relieve pain,
reduce anxiety and depression, and can be used in various
places to promote health and even treat diseases [44].

Effect of somatosensory music therapy on positive and negative
emotions and perceived pressure in patients with depression
Attentional bias in patients with depressive disorders is an
important issue in the study of disease cognition. Some
researchers used standardized emotional pictures to test the
emotion recognition of patients with depressive disorders,
and found that patients with depressive disorders have
negative emotion bias [45]. Most of them have difficulties in
emotion recognition and cognitive bias, and have inhibitory
dysfunction to negative information, pay more attention to
and be more easily affected by negative emotions and
information, but are not affected by positive emotions. In
this study, after the intervention group received

TABLE 6

Comparison of HRV time domain indexes between two groups

Group SDNN (ms)

T0 T1 T2

Intervention 33.64 ± 18.32 41.48 ± 17.45 59.94 ± 25.21

Control 29.58 ± 10.81 35.47 ± 11.54 41.98 ± 14.11

Between the groups F = 4.474 p = 0.039*

Within groups F = 91.012 p < 0.001**

Time between groups F = 10.794 p < 0.000**
Group RMSSD (ms)

T0 T1 T2

Intervention 22.70 ± 9.36 31.22 ± 14.05 43.11 ± 16.14

Control 19.72 ± 7.05 26.79 ± 10.12 32.41 ± 12.26

Between the groups F = 4.547 p = 0.037*

Within groups F = 119.495 p = 0.003**

Time between groups F = 7.331 p < 0.001**
Note: *p < 0.05, **p < 0.01.

FIGURE 4. Comparison of HRV time domain indexes between two
groups in graphical results.
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somatosensory music therapy, the negative emotions
decreased and the positive emotions increased. The first
may be the drug’s effect on emotion-regulating brain
regions such as the amygdala. Secondly, when the patient
receives somatosensory music therapy, the patient devotes
himself to the physical experience and auditory experience.
The wonderful and comfortable environment corrects the
patient’s attentional bias, allowing patients to pay more
attention to positive emotions and events, while the
protective environment reduces the stimulation of negative
emotions and events. In this way, the effect of positive
emotions is strengthened, so the negative emotions of
patients with depression are reduced, and the positive
emotions are increased, and this effect becomes more
obvious as time goes on. A study on the regulation of music
on depression showed that the less music clips used to
stimulate negative emotions, the more music clips used to
stimulate positive emotions, the lower the score of the
depression self-rating scale, and the less obvious the
depression [46]. Music and somatosensory can affect
emotions, and more mechanisms are worthy of our
continuous and in-depth research in the future.

PS refers to people’s experience of some kind of super-
personal ability, and PSS is the most widely used
psychological tool to measure stress. The items are designed
to understand how unpredictable, uncontrollable, and
overloading stress can be, and are used to measure the
degree of perceived stress in an individual’s life. One study
found that people with low perceived stress had less increase
in depressed mood in the face of negative life events,
whereas people with high perceived stress had a greater
increase in depressed mood in the face of negative life
events [47]. Our study found that after 4 weeks of
somatosensory music-assisted therapy, the perceived
pressure of the control group and the intervention group
decreased, and the difference between the two groups was
statistically significant. At baseline, patients had higher
HAMD scores, negative mood scores, and perceived stress
scores. With the increase of treatment and the prolongation
of time, the scores of all three decreased. This is consistent
with the results of the previous study, and also reveals that
there may be some correlation among the three. Many
studies have shown that perceived stress plays a mediating
role in the relationship between depression and anxiety
symptoms and quality of life [48].

This study also evaluates the perceived stress, because the
reduction of perceived stress may be a manifestation of the
improvement of depressive symptoms, which can indirectly
measure the curative effect of somatosensory music therapy
on patients with depressive disorder. When patients receive
somatosensory music therapy, one theory is that baro-
receptors receive stimulation from low-frequency music,
which promotes a relaxation response. Another theory is
that continuous stress can cause autonomic dysfunction,
and somatosensory music therapy can reduce stress by
adjusting the balance of autonomic function. In the process
of somatosensory music therapy, patients have better self-
experience, and their compliance increases with time.

Therefore, after the intervention, the pressure of patients is
reduced, and the influence of psychological effects cannot be
ruled out.

Effect of somatosensory music therapy on autonomic nervous
function in patients with depressive disorder
The autonomic nervous system functions through the
dynamic nature of the balance between the sympathetic and
parasympathetic nerves. Among them, HRV is an effective
non-invasive measurement method to assess the autonomic
regulation of the heart, which mainly reflects the balance
between sympathetic and parasympathetic input in
cardiac pacing. A low HRV implies an increase in cardiac
sympathetic modulation or a relative decrease in cardiac
parasympathetic modulation. A large number of studies
have shown that autonomic imbalance and possibly
depression are related. In this study, HRV index was used to
evaluate autonomic nervous function, SDNN reflected the
effect of sympathetic nerve, and RMSSD mainly reflected
the influence of parasympathetic nerve on heart rate.

After 4 weeks of intervention in this study, compared
with the control group, the two indicators of SDNN and
RMSSD increased in the intervention group, and the
difference was statistically significant, and the increase in
the two indicators was also similar. This is because SDNN is
the standard deviation value, and RMSSD is the square root
of the mean square deviation, and there is a correlation
between the calculation methods of the two indicators.
Several studies have also shown that HRV is reduced in
depressed patients with and without cardiovascular disease
compared with non-depressed patients [49,50]. The results
of this study support the hypothesis that depression may be
an altered autonomic regulation of the heart, a state of more
sympathetic and less parasympathetic activation. Although
our study cannot explain the underlying mechanism of
HRV changes in depression, somatosensory music therapy
can indirectly reduce the excitability of sympathetic nerves
and increase the excitability of parasympathetic nerves to
relieve depressive symptoms.

Controversy exists as to whether cardiac autonomic
dysfunction is a feature of depression itself or a result of
antidepressant drug treatment. The study by Licht et al. [51]
supported the reduction of cardiac vagal tone by
antidepressants (TCAs, SNRIs and SSRIs). In addition, their
study also showed that stopping antidepressant medication
can restore the autonomic regulation of the heart. This
suggests that the adverse effects of the drug on cardiac
autonomics are (at least partially) reversible. Some studies
have also shown that fluoxetine in SSRIs does not affect
HRV and heart rate [52]. Consistent conclusions have not
been drawn regarding the effects of drugs on autonomic
function. This study also failed to separate drugs and
somatosensory music therapy for discussion. However, this
adjuvant treatment has been shown to have an effect on
autonomic balance and emotional stability. If the balance of
the nerves can be adjusted through non-drug interventions,
the side effects of drugs can be avoided, and it is also a new
therapy worthy of research.
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Limitations and Prospects

In this study, the data of 61 patients with depressive disorders
were collected and analyzed, and 30 patients received
somatosensory music therapy intervention. The results show
that somatosensory music-assisted therapy can reduce the
degree of depression, relieve depression, reduce stress
perception, increase heart rate variability, and is beneficial to
the balance of autonomic nerves. However, due to the small
sample size of this study, the sample size will be increased
in the future, and the correlation study of the mechanism
and cause will be carried out independently without
interference factors. This study only collected the data of 4
weeks of somatosensory music therapy intervention, and
failed to extend the intervention time and follow-up at the
end of the treatment. In the future, the intervention group
will be followed up and the control group will be given the
same somatosensory music therapy after the trial. Due to
the existence of psychological effects and treatment
tendencies, this study cannot rule out the influence of
psychological effects and personal preferences. Because most
mental illnesses are psychologically active and respond to
placebo treatments. Therefore, follow-up research should
conduct interviews with patients receiving somatosensory
music to understand their psychological changes and
personal feelings. This study cannot rule out the influence of
drugs, because the presence of drugs is essential in order to
meet the treatment needs of patients in clinic. However,
drugs for mental illness cannot achieve 100% therapeutic
effect, and there are certain drawbacks. The introduction of
some non-drug-assisted treatment is beneficial to the
recovery of the disease and the physical and mental health
of the patients, but the homogeneity of the drugs should
also be achieved during the research process to reduce
unnecessary confounding factors.

The goal of this study is to bring the psychosomatic
experience of somatosensory music to clinical patients, and
to confirm its efficacy in depression, improve the singleness
of drug treatment, and provide a new strategy for clinical
treatment. The effect of somatosensory music on HRV
should be further explored. Previous studies have shown that
autonomic dysfunction is manifested by reduced HRV, which
may be a mechanism by which depression increases the risk
of cardiovascular disease [53]. At the same time, there are
changes in HRV indicators in patients with depression. If
this indicator is used to identify susceptible populations and
regulate autonomic regulation through changes in living
habits and non-pharmaceutical interventions, it will help
reduce the incidence of depression and related adverse
cardiovascular diseases in the future.

Conclusion

In recent years, the incidence of mental illness has shown an
upward trend, and the spectrum of mental illness has
undergone great changes. Anxiety disorders and mood
disorders have significantly surpassed schizophrenia and
other mental disorders, and depression is the most common
mood disorder. Therefore, we should continuously improve
the treatment strategies for diseases such as anxiety and

depression to meet the needs of current disease changes.
The somatosensory music therapy in this study has a certain
therapeutic effect on the degree of depression, positive and
negative emotions, perceived stress and HRV of patients
with depressive disorder. The study in this paper is
acceptable to all patients receiving somatosensory music
therapy regardless of age, gender, and education level, and
no adverse reactions related to somatosensory music therapy
were observed during the intervention. All these prove that
the therapy is safe and reliable, and has a wide range of
applicable values. In the future, the long-term curative effect
will be tracked and followed up, and more beneficial value
of somatosensory music therapy will be discovered, and its
application scope will be expanded, especially family
rehabilitation treatment in the recovery period of mental
illness.
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