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Abstract: Pregnancy-induced hypertension (PIH), also known as pre-eclampsia, is an increasingly common compli-
cation of pregnancy characterized by elevated blood pressure, albuminuria, and edema. Conventional treatment for
PIH, typically consisting of bed rest and early delivery of the fetus, is costly and can lead to complications. Therefore,
alternative treatments are of interest to the medical community. Here, we describe the effects of music therapy on
patients being treated for PIH. Sixty patients with PIH were randomly divided into two groups of 30 subjects each;
one group received music therapy in addition to conventional treatment and the other group received only conven-
tional treatment. Systolic blood pressure (SBP), diastolic blood pressure (DBP), Hamilton anxiety scale (HAM-A)
scores, Hamilton depression scale (HAM-D) scores, and serum angiotensin Il (Ang Il) levels were assessed before
and after treatment. At the end of treatment, short-form health survey (sF-36) scores were compared between
groups. SBP, DBP, HAM-A scores, and HAM-D scores were all significantly lower following treatment in the patients
that received music therapy compared to those in the control group. Additionally, quality of life scores were higher in
patients that received music therapy, and their serum Ang Il levels were significantly lower than those of the control
group. These results suggest that music therapy is an effective supplement in the treatment of PIH, as it lowered
blood pressure, reduced serum Ang Il, alleviated negative emotions, and improved quality of life.

Keywords: Music therapy, pregnancy induced hypertension, pre-eclampsia, angiotensin Il, anxiety state, depres-
sion state, quality of life

Introduction The resulting placental anoxia induces tropho-
blast secretion and cytokine release, vascular
endothelial injuries, and activation of inflamma-

tion immunity, which can expand to other or-

Pregnancy-induced hypertension (PIH) is a
common pregnancy complication, affecting

approximately 2% of pregnant women world-
wide, and is one of the primary causes of death
for pregnant mothers [1]. The onset of PIH typi-
cally occurs at 20 weeks gestation and is
marked by elevated blood pressure, albumin-
uria, and edema [2]. Multiple organs dysfunc-
tion can occur, endangering the life of the
mother and fetus [3]. The etiology of PIH is not
well understood. Recent studies support the
involvement of hereditary and immune factors,
as well as abnormal placental function and
inflammatory reactions [4, 5]. A drop in tropho-
blast invasiveness is thought to lead to insuffi-
cient spiral artery recasting and superficial
implantation of the placenta, resulting in de-
creased blood supply to placental tissues [2].

gans and lead to systemic damage [6]. Because
even moderate PIH can pose a severe threat to
the safety of the mother and fetus, early recog-
nition and diagnosis of PIH is critical to provid-
ing effective therapeutic measures [7].

PIH can have serious adverse effects on preg-
nancy outcome. Perinatal infant mortality, as-
phyxia neonatorum, fetal distress, placental
abruption, postpartum hemorrhage, and C-se-
ction rates increase in every form of PIH [2]. The
incidence of fetal distress, placental abruption,
premature birth, C-section, and postpartum
hemorrhage related to PIH is increasing at a
progressively higher rate, posing increasing
concern for perinatal infants [8, 9]. PIH also
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Figure 1. A flow chart for patient enroliment and treatment.

causes patients to experience negative emo-
tions. Studies have found that anxiety and
depression increases significantly in women
with this disorder, and that patient anxiety can
influence other family members [10]. Recent
clinical studies involving interventional mea-
sures, such as nursing intervention, have at-
tempted to relieve PIH-induced negative emo-
tions in an effort to protect women and new-
borns from adverse outcomes [11, 12]. Addi-
tionally, a decrease in quality of life is a com-
mon manifestation of PIH. Studies indicate that
somatization, depression, anxiety, hostile be-
haviors, obsessive-compulsiveness, fear, inter-
personal sensitivity, and anxiety symptoms
such as worrying are significantly more likely in
PIH women than in healthy pregnant women
while physical function, vitality, emotional he-
alth, mental health, and general health are sig-
nificantly impaired compared to healthy preg-
nant women [13].

Excessive activation of the renin-angiotensin-
aldosterone system is thought to be the pri-
mary mechanism of hypertension onset and
abnormalities of the renin-angiotensin-aldoste-
rone system are associated with cardiovascu-
lar disease, hypertension, left ventricular hyper-
trophy, and myocardial infarction [14]. Ang Il is
the primary active peptide in the renin-angio-
tensin-aldosterone system and acts on two
receptors, ATAR and AT2R, both of which are
widely expressed in human tissues [15]. Ab-
normal Ang Il levels play an important role in
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levels leads to a significant

increase in 24-hour mean

SBP and is positively correlat-

ed with HAM-D scores [20],
supporting a link between the renin-angioten-
sin-aldosterone system, blood pressure, and
negative emotions.

Music therapy has slowly gained popularity in
Western countries as a means to improve phys-
ical and mental states [21]. Music therapy has
been shown to be effective in manipulating
stress reactions, anxiety, pain, and muscular
tension [22], as well as in surgery- or trauma-
related pain and anxiety [23], post-chemother-
apeutic reactions [24], and fears related to den-
tistry [25]. Music therapy has shown to signifi-
cantly lower anxiety and depression in elderly
patients with hypertension, improve quality of
life, lower postoperative blood pressure fluctu-
ation, decrease the probability of re-bleeding
and mean hospitalization length of hyperten-
sive patients with cerebral bleeding, and pro-
vide patients with a positive prognosis after
hypertensive cerebral bleeding surgery [26].
The combined application of music therapy and
conventional drugs not only delivers anti-hyper-
tensive results but also lowers resting heart
rates and sympathetic nerve activity. The appli-
cation of music therapy in PIH patients who
have undergone a C-section can also lower
angiotensin Il levels [27].

Since medical treatment is likely to produce
toxic side effects like xerostomia, elevated liver
enzymes, hepatitis, hepatic necrosis and oth-
ers [28], the potential harm from these treat-
ments should be carefully considered, and
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Table 1. General information of the participants

Treatment methods

Observation Control
Indexes group group
(n=30) (n=30)

X2/t

P Patients in both groups were
values given a conventional therapeutic

Ages (years)

29.9+4.6 28.8+3.8 1.010 >0.05
Times of delivery 1.5+0.6 1.4+0.6 0.645 >0.05

regimen, including spasmolysis
with magnesium sulfate, lower-
ing blood pressure with nifedip-

Gestational weeks (weeks) 25.842.1 26.5%2.4 1.202 >0.05 ine and others. Patients in the
Fertility Primiparous 25 24 0.111 >0.05 observation group were also gi-
Multiparous 5 6 ven music therapy in addition to
Pregnancy status Singleton 28 29 0.351 >0.05 conventional treatment: the peo-
Multiple 2 1 ple with qualifications formulat-

Body mass (kg)

65.845.6 64.7+5.9 0.741 >0.05

ed personalized music selec-

alternative methods, such as music therapy,
should be explored [29]. Effective prenatal
treatment can improve prenatal and postnatal
quality of life of PIH pregnant women [30, 31].
Here, we describe the application of music ther-
apy in conjunction with conventional treat-
ments in patients with PIH.

Methods
Participants

Sixty patients with PIH admitted to our hospital
between December 2013 and December 2014
were selected as study participants; they were
enrolled as described in Figure 1. All patients
had a blood pressure of over 130/90 mmHg or
blood pressure elevation amplitudes of over
30/15 mmHg after 20 weeks of pregnancy. All
patients included in the study had completed at
least a junior/middle school level of education
and provided informed consent in accordan-
ce with the hospital’s policies. Women were
excluded from the study if they had hypopro-
teinemia, functional lesions in any organs,
mental illness, had undergone surgery within
the last three months, or if they suffered from
hearing loss or could not complete the study.
The age of participants ranged from 22 to 39
years with a mean of (29.6+4.1) years. Forty-
nine were primipara and 11 were pluripara;
57 had monocyesis and 3 had polycyesis.
Treatment lasted between 22 and 30 weeks
with a mean of (26.3+2.1) weeks. A random
digit table was used to assign 30 patients to an
observation group and 30 to a control group,
with no statistical significance between the two
groups in terms of age, parity, gestational week,
or body mass. Table 1 describes the basic
information and clinic features for both groups.
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tions according to self-reported

emotions from patients, primari-
ly consisting of folk music and symphonies by
Beethoven, Schubert, and Tchaikovsky, as well
as the patient’s favorite slow and deliberate
songs. Treatments began two hours after
breakfast and two hours after dinner and last-
ed 30 to 60 minutes every day for each patient,
and the volume was kept between 50 to 60
decibels. In addition, each patient was issued a
small MP3 player with an earpiece and the
music was saved in the MP3 player so that the
patient could listen at any time. All patients
received continuous treatment for four weeks.

Blood pressure measurement

Patient systolic and diastolic blood pressures
(SBP and DBP) were measured with electronic
sphygmomanometer (OMRON 7301-IT) before
and after each treatment session.

Mental health assessment

The Hamilton Anxiety Scale (HAM-A) was used
to assess patients’ anxiety levels before and
after each treatment session. If the HAM-A
score was greater than 29 points, patients
were considered to have severe anxiety. If a
patient scored 21 points or more, it was consid-
ered obvious anxiety, if a patient scored 14
points or more, they were considered to have
anxiety, and patients who scored less than 7
points were considered to be free of anxiety.
Additionally, the Hamilton Depression Rating
Scale (HAM-D) was used to assess depression
status. A HAM-D score over 35 points indicated
severe depression. A score between 20-34
points was considered to be typical depression,
while a score less than 8 points was consid-
ered to be depression-free. The short-form
health survey (sF-36 scale) was also used to
assess quality of life in both groups after treat-
ment was complete.
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Table 2. The systolic blood pressures in patients with PIH
Case SBP (mmHg)

DBP (mmHg)

Groups
Numbers  Before treatment  After treatment Before treatment  After treatment

Control group 30 155.42+12.15 148.32+12.18° 95.51+12.23 92.64+12.20°
Observation group 30 155.38+12.14 131.50+12.16%° 95.37+12.15 81.60+11.413°
Note: 2P<0.05, vs control group; ®P<0.05, vs before treatment.
Table 3. The HAM-A and HAM-D scores in patients with PIH
Groups Case HAMA scores HAMD scores

Numbers  Before treatment After treatment Before treatment  After treatment
Control group 30 20.30+£3.68 20.30+3.62 17.28+3.59 17.24+3.58
Observation group 30 20.40+3.64 15.40+3.592° 17.31+£3.63 14.34+3.65%°
Note: 2P<0.05, vs control group; °P<0.05, vs before treatment.
Table 4. Quality of life after treatment

sF-36 scale score

Group Physiological Physiological Physical Overall Vitality Social Emotional Mental

Function Functioning Pain

Health

Functions Functioning Health

Observation (N=30) 84.5+10.6° 82.6+10.1° 74.5+£10.4° 84.2+11.2% 88.4+10.37 74.9+9.1° 73.3+9.4®° 81.5+8.3°
Control (N=30) 71.2+10.4 72.3+9.8 62.6£9.6 70.5+11.9 74.2+10.7 62.9+83 60.5+9.8 72.6+8.4

Note: 2P<0.05, vs control group.

Circulating angiotensin Il

Peripheral venous blood was collected from all
patients before and after each treatment.
Enzyme-linked immunoabsorbent assay (ELISA)
was used to measure the serum Ang |l levels
with reagents provided by Wuhan Boster
Biology Technology Company, which was con-
ducted according to manufacturer protocols.

Statistical analysis

SPSS 13.0 (IBM, Armonk, NY) was used to per-
form statistical analysis. Data were expressed
as (mean % standard deviation). An indepen-
dent sample t-test was used to compare results
from the two groups, while a paired t-test was
used to make comparisons within groups be-
fore and after treatment. A p-value less than
0.05 indicated a statistically significant differ-
ence.

Results

Music therapy enhances the blood pressure
reducing effects of conventional therapies

There were no significant differences in blood

pressure between the two groups prior to start-
ing treatment. After treatment, however, SBP
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and DBP levels of patients in both groups
decreased significantly (P<0.05), and the SBP
and DBP levels of the patients in the music
therapy group were significantly lower than
those in the control group after treatment
(P<0.05). The distribution of SBP and DBP lev-
els are shown in Table 2.

Anxiety/depression is reduced with music
therapy

There were no significant differences in HAM-A
or HAM-D scores between the two groups prior
to beginning treatment, but after treatment,
the HAM-A and HAM-D scores of patients in the
observation group dropped significantly com-
pared to pre-treatment scores (P<0.05), while
patients in the control group showed no signifi-
cant changes after treatment. Notably, the
HAM-A and HAM-D scores of the patients in the
observation group were significantly lower than
those in the control group after treatment
(P<0.05). The distribution of HAM-A and HAM-D
scores is shown in Table 3.

Patient quality of life improves with music
therapy

SF-36 scores of patients in the music therapy
group were significantly higher than those in
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Table 5. The serum levels of Angiotensin Il in pa-
tients with PIH

Grouns Case Before After
P numbers treatment treatment
Control group 30 32.84+2.87 27.21+2.78%°

Observation group 30

32.77+2.75 32.54+3.08

Note: 2P<0.05, vs control group; ®P<0.05, vs before treatment.

the control group following treatment (P<0.05)
(Table 4).

Serum angiotensin Il is decreased with music
therapy

While there were no significant differences in
serum Ang Il levels prior to the start of treat-
ment, serum Ang Il levels of the patients in the
observation group, but not in the control group,
dropped significantly after treatment compared
to starting levels (P<0.05). Additionally, Ang Il
levels in the observation group were signifi-
cantly lower after treatment than those in the
control group after treatment (P<0.05). The dis-
tribution of Ang Il levels is shown in Table 5.

Discussion

Our study revealed that music therapy had a
profound influence on the success of conven-
tional treatment for PIH patients. Both the SBP
and DBP levels of patients who received con-
ventional and music therapy treatment were
significantly lower than those who only received
conventional treatment (P<0.05). In addition,
the HAM-A and HAM-D scores of patients who
received music therapy were significantly im-
proved compared to patients who did not
receive music therapy (P<0.05). Ang Il levels
were significantly lower in patients who re-
ceived music therapy compared to those who
did not receive music therapy (P<0.05).

Our results support the application of music
therapy in the treatment of PIH, based on its
ability to significantly control patients’ blood
pressure and serum Ang Il, relieve negative
emotions, anxiety, and depression, while im-
proving pregnancy outcomes for women and
infants. Music therapy may, in fact, prove to be
useful in improving the quality of life of any
patient suffering from hypertension.
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