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INTRODUCTION

Cardiovascular disease (CVD) is the leading cause
of death worldwide.l'! Estimates show that in 2013,

ABSTRACT

Background: Coronary angiography is associated with some levels of anxiety.
Anxiety in turn can cause different complications, and hence, interventions are
needed for its management. Recently, nonpharmacological therapies for anxiety
management have gained great attention. Objectives: This study aimed to evaluate
the effects of muscle relaxation and music therapy on anxiety among candidates for
coronary angiography. Methods: This randomized controlled trial was conducted on
105 candidates for coronary angiography. Participants were consecutively recruited
from the cardiology wards of Namazi hospital, Shiraz, Iran, and were randomly
assigned to three 35-person groups, namely music, relaxation, and control groups.
Participants in the music and the relaxation groups received 20-min music therapy
and were performed 20-min muscle relaxation. Anxiety level was assessed both
before and after the interventions using the Spielberger State Anxiety Inventory.
Data were analyzed through the Chi-square test, the paired-sample #-test, and the
one-way analysis of variance. Results: The mean score of anxiety in the relaxation
and the music groups significantly reduced from 51.08 + 6.98 and 49.02 + 7.74 at
the baseline to 41.88 + 5.16 and 44.28 £ 5.21 at posttest (P < 0.01); however, it
did not significantly change in the control group (P = 0.081). Conclusion: Both
muscle relaxation and music therapy are effective in significantly reducing anxiety
among candidates for angiography.

Kevworbs: Angiography, Anxiety, Cardiovascular disease, Music therapy,
Relaxation

and mental health conditions, and thereby affect the
outcomes of angiography. Therefore, interventions are
needed to prevent and reduce anxiety among candidates
for angiography.”

CVD accounted for 30% of all deaths in the world.”!
CVD is also a leading cause of hospitalization among
patients over 65.5! The direct and indirect CVD-related
costs in 2010 were about 39.2 billion dollars.”* CVD is
also a leading cause of death in our country, Iran.™

Angiography is one of the main diagnostic procedures
for CVD.[? 1t is estimated that about two million people
in the United States and 18,000 people in Iran have so
far undergone angiography.”? Angiography can cause
different levels of stress.[! Stress, in turn, is associated
with different adverse effects.®! Preangiography anxiety
can also cause different complications, worsen physical
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Currently, different pharmacological and
nonpharmacological therapies are used for anxiety
management.'” Pharmacological therapies usually cause
different side effects, and hence, nonpharmacological
therapies have gained great attention in recent years.

Address for correspondence: Dr. Zahra Pourmovahed,
Nursing and Midwifery College, Booali Street, Yazd, Iran.
E-mail: movahed446@yahoo.com

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

Revised: 26-Oct-2019
Published: 17-Jul-2020

Submitted: 24-Nov-2018
Accepted: 05-Jan-2020

How to cite this article: Mozaffari F, Tavangar H, Pourmovahed Z.
Comparing the effects of muscle relaxation and music therapy on anxiety
among candidates for coronary angiography: A randomized clinical trial.
Nurs Midwifery Stud 2020;9:124-9.

m © 2020 Nursing and Midwifery Studies | Published by Wolters Kluwer - Medknow



[Downloaded free from http://www.nmsjournal.com on Saturday, May 1, 2021, IP: 10.232.74.27]

Mozaffari, et al.: Effects of relaxation and music therapy on anxiety

Previous studies reported the positive effects of
nonpharmacological therapies such as relaxation,
aromatherapy, yoga, massage, music therapy, and

laughter."13) Compared with other therapies, relaxation
and music therapy are easier to use, and hence, are
among the most appropriate therapies for stress
management.

Progressive muscle relaxation is one of the
nonpharmacological therapies for anxiety
management.'¥! Relaxation reduces muscle tension
by stimulating the parasympathetic system.!'s! A study
reported that relaxation can reduce anxiety among patients
receiving dialysis and patients with osteoarthritis.!'® This
technique does not require special equipment, is easy
to use, and saves time and money.'” Music therapy
is another therapy for anxiety management.l'8! A study
reported that listening to a piece of recorded music can
help reduce anxiety in different settings and among
different patient populations.!'” The low costs and easy
applicability of relaxation and music therapy have
turned them into the most common nonpharmacological
therapies for anxiety management.”” Several studies
found that music therapy can significantly reduce
anxiety during cardiac catheterization and coronary
angiography.?'>] Contrarily, a study showed that music
therapy was not effective in significantly reducing
anxiety among patients with cardiac surgery.**' Due
to the inconsistent results of previous studies into the
effects of relaxation and music therapy on anxiety
among candidates for angiography, further studies are
still needed to produce firmer evidence.

Objectives

This study aimed to evaluate the effects of muscle
relaxation and music therapy on anxiety among
candidates for coronary angiography.

METHODS
Design and participants
This randomized clinical trial was conducted in

April 2015. Participants were 105 cardiac patients
consecutively recruited from the cardiology wards of
Namazi hospital, Shiraz, Iran. Inclusion criteria were
an age of eighteen or more, no previous history of
coronary angiography and invasive procedures (such
as transesophageal echocardiography), absence of
valvular heart disease, no acute chest pain, no history of
neuropathy or delirium, hearing impairment, or mental
disorders, no intake of sleep medications, psychotropic
agents, or anxiolytic agents, no drug abuse, and a score
of 21 or over for the SAI. Exclusion criteria were
alterations in consciousness and deterioration of health
conditions during the study. Using an online randomizer

option (i.e., www.randomizer.org), participants were
randomly assigned to three 35-person groups, namely
music, relaxation, and control groups.

The sample size was calculated using the results of a
former study which showed that music therapy reduced
anxiety among candidates for coronary artery bypass
graft surgery from 1.53 £ 0.89 to 0.77 + 0.72.]
Accordingly, with a type I error of 0.01, a type II error
of 0.1, a u, of 1.53, a u, of 0.77, an S, of 0.89, and an
S, of 0.72, the sample size was determined to be 34 in
each of the groups.

Instruments

A demographic questionnaire and the Spielberger
State Anxiety Inventory (SAI) were used for the
data collection. The inventory contains twenty items
scored on a 4-point Likert scale as the following: 4:
“Not at all;” 3: “Somewhat;” 2: “Moderately;” and
1: “Very much.” Negatively worded items are scored
reversely. The lowest and highest possible scores of the
inventory are 20 (No anxiety) and 80 (severe anxiety),
respectively. Scores of 21-39, 40-59, and 60-80
are interpreted as mild, moderate, and great anxiety.
The validity and the reliability of this inventory were
confirmed in a former study and its overall Cronbach’s
alpha was 0.79.0¢

Intervention

One hour before angiography, participants’ anxiety
level was assessed in a quiet room using the SAI, and
then, the study interventions were implemented. For
participants in the music group, a piece of instrumental
music with a slow, soft relaxing rhythm was played for
20 min via an MP3 player and a headphone.?* In the
relaxation group, muscle relaxation techniques were
taught to participants, and then, they exercised them
in the prone position for 20 min under the supervision
of the first author. Muscle relaxation included the
following seven steps. First, each participant was
asked to imagine his/her right lower limb (from the
toes to the lumbar region) and to contract and relax
its muscles. Second, he/she was asked to do the same
technique for the left lower limb. Third, he/she was
asked to imagine his/her right upper limb (from the
fingers to the shoulder) and to slowly close the fingers
to make a fist and then slowly unclench the fist to
contract and relax hand muscles. Fourth, he/she was
asked to do the same technique for the left upper
limb. Fifth, he/she was asked to contract and relax the
muscles of his/her abdomen, flanks, and back. Sixth,
he/she was asked to contract and relax the muscles
of his/her chest and shoulders. Seventh, he/she was
asked to think of the muscles of his/her face, lips,
and forehead and to slowly contract and relax them.
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Participants in the control group received no music
therapy or relaxation. Anxiety level was reassessed for
all participants immediately after the interventions.

Data analysis

Data were analyzed using the SPSS software (v. 16.0,
SPSS, Inc, Chicago, IL). Characteristics of the groups
were compared using the one-way analysis of
variance (ANOVA) and the Chi-square test. Within-group
comparisons were made using the paired-sample #-test.
Moreover, the mean anxiety scores of the three groups
were compared using the one-way ANOVA. P < 0.05
was considered statistically significant.

Ethical considerations

The study protocol was approved by the Ethics
Committee of Yazd University of Medical Sciences,
Yazd, Iran (code: IR.SSU.REC.1394.12). The study
was also registered in the Iranian Registry of Clinical
Trials (code: IRCT2015121111230N2). The study
aims were explained to the participants, and they were
ensured that their data would remain confidential,
their participation would be voluntary, and they could
unilaterally withdraw from the study. Written informed
consent was obtained from all participants. All other
patients’ rights were observed according to the latest
version of the Helsinki Ethical Declaration.

RESULTS

In total, 105 patients in three 35-person groups
participated in the study [Figure 1]. Groups did
not differ significantly from each other considering
participants’ age, gender, marital status, and education
level (P > 0.05) Table 1.

At baseline, the mean anxiety in all three groups
was at moderate level and there was no statistically

significant difference among groups considering their
mean score of anxiety [P = 0.152; Table 2]. After the
intervention, the mean score of anxiety significantly
decreased in the intervention groups (P < 0.01),
while it did not significantly change in the control
group [P = 0.081; Table 2]. Therefore, groups differed
significantly considering the posttest mean score of
anxiety [P < 0.001; Table 2].

Di1scusSION

The results showed that both relaxation and music
therapy were effective in reducing anxiety among
candidates for angiography, while the effect of relaxation
was significantly greater than music therapy. As none
of these techniques are associated with serious adverse
effects, they can be used instead or in combination

Table 1: Between-group comparisons respecting
participants’ demographic characteristics

Characteristics Groups® P
Relaxation Music Control
(n=35) (n=35) (n=35)
Gender
Male 11 (31.4) 13 (37.1) 15(42.9) 0.613°
Female 24 (68.6) 22 (62.9) 20 (57.1)
Age (years) 48.94 +6.56 48.25+6.45 49.68 £7.54 0.686°
Marital status
Single 2(5.7) 5(14.3) 2(5.7) 0.335°
Married 33 (94.3) 30 (85.7) 33 (94.3)
Education level
Tlliterate 10 (28.6) 4(11.4) 4(11.4)  0.144°
Below diploma 8(22.9) 6(17.1) 12 (34.3)
Diploma 13 (37.1) 15 (42.9) 14 (40.0)
University 4(11.4) 10 (28.6) 5(14.3)

"Data presented as 7 (%) or mean + SD, *The results of the Chi-square
test, “The results of the one-way ANOVA. SD: Standard deviation,
ANOVA: Analysis of variance

Assessed for eligibility (n = 120)

Excluded (n = 15)
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A
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Refused to participate (n = 4),
Emergency catheterization (n = 1)

Randomized (n = 105)

' : v
Allocated to the relaxation Allocated to the music group Allocated to the control
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Figure 1: The flow diagram of the study
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Table 2: Within- and between-group comparisons
respecting the mean score of anxiety

Groups Time? P
Before After

Muscle relaxation 51.08 £ 6.98 41.88+£5.16 0.001

Music therapy 49.02 +7.74 4428 £5.21 0.004

Control 48.25+£6.63 48.45+6.63 0.081

P 0.152 0.001 -

“Data are presented as mean = SD, *The results of the paired-sample
t-test, “The results of the one-way ANOVA. SD: Standard deviation,
ANOVA: Analysis of variance

with other nonpharmacological therapies for anxiety
reduction. Combination of these techniques may result
in more anxiety reduction.

We found a significant reduction in anxiety levels in the
music group. In agreement with this finding, a previous
study reported that music therapy significantly reduced
the level of preradiotherapy anxiety.?”! Another study also
reported that beautiful music can improve the function
of the nervous, cardiovascular, digestive, and endocrine
systems and cause psychological improvements.?
Similarly, a study showed that a single 30-min session of
music therapy produced relaxation among patients under
mechanical ventilation as manifested by improvements
in physiological parameters and resting behaviors.*
Moreover, a study showed that Quran recitation reduced
anxiety, systolic blood pressure, and respiratory rate
before the angiography.”

The positive effects of music therapy on anxiety
levels are probably due to its positive effects on
patients’ physiological status®®!! or alpha brain wave
stimulation which triggers the release of endorphins.F?
Moreover, music has significant effects on the right
hemisphere of the brain which controls many emotions
and behaviors. Thereby, music can help regulate
emotions and behaviors. Music also positively affects
the physiological function of the body and regulates
the release of some beneficial chemicals such as
acetylcholine and thereby promotes blood flow and
nerve excitability. In contradiction to our findings, a
study showed that music therapy had no significant
effects on anxiety levels among patients with cardiac
surgery.?* This contradiction may be due to the use of
sedative agents before the procedure, the short duration
of intervention, small sample size, and patients’
concentration on angiography rather than music therapy
in that study.

Our findings also indicated that muscle relaxation
significantly reduced anxiety. In line with our findings,
several studies showed the positive effects of different
relaxation techniques on anxiety among patients

with cardiac catheterization,**34 situational anxiety
and respiratory rate among patients with myocardial
infarction,® preangiography anxiety among cardiac
patients,?”) norepinephrine level, shortness of breath,
blood pressure, heart rate, and body temperature among
patients undergoing cardiac surgery,*®! and anxiety and
different aspects of quality of life (including physical
activity, physical role limitation, bodily pain, general
health, vitality, social functioning, mental health, and
mental role limitations) after coronary artery bypass
graft surgery.?”! Moreover, a study showed the positive
effects of progressive muscle relaxation on blood
pressure and dialysis adequacy among patients who
received hemodialysis.®® As a simple and inexpensive
nonpharmacological therapy, muscle relaxation plays a
significant role in symptom management among cardiac
patients, helps them better cope with stressful situations,
and facilitates the process of treatment.[”!

The greatest strength of this study was its randomized
controlled trial. The study also had some limitations.
First, the effects of the interventions might have been
affected by routine pharmacological therapies used
for symptom management, environmental factors,
participants’ individual differences, and their attitudes
and beliefs about music and relaxation. Second, the
length of both interventions was rather short. Third,
the sample size was calculated based on a study on
patients with myocardial infarction, who are different
from candidates for an invasive procedure. Fourth, the
study sample was rather small. Further studies on larger
samples of patients are needed to determine the effects
of relaxation and music therapy adjusted for the effects
of environmental factors.

CONCLUSION

This study concludes that both muscle relaxation and
music therapy are effective in significantly reducing
anxiety among candidates for coronary angiography.
Therefore, these complementary techniques can be used
by nurses to provide mental support to this group of
patients. The patients might also be taught to start the
anxiolytic methods at home and then continue it before
angiography while they are in hospital.
Acknowledgment

The authors would like to thank all participating patients
for their collaboration and support.

Financial support and sponsorship

This study was financially supported by Yazd University
of Medical Sciences, Yazd, Iran.

Conflicts of interest

There are no conflicts of interest.

Nursing and Midwifery Studies | Volume 9 | Issue 3 | July-September 2020 a



[Downloaded free from http://www.nmsjournal.com on Saturday, May 1, 2021, IP: 10.232.74.27]

Mozaffari, et al.: Effects of relaxation and music therapy on anxiety

REFERENCES

1.

10.

11.

12.

13.

14.

16.

18.

GBD 2013 Mortality and Causes of Death Collaborators.
Global, regional, and national age-sex specific all-cause and
cause-specific mortality for 240 causes of death, 1990-2013:
A systematic analysis for the Global Burden of Disease Study
2013. Lancet 2015;385:117-71.

Nichols M, Townsend N, Scarborough P, Rayner M.
Cardiovascular disease in Europe 2014: Epidemiological update.
Eur Heart J 2014;35:2950-9.

Frizzell JD, Liang L, Schulte PJ, Yancy CW, Heidenreich PA,
Hernandez AF, et al. Prediction of 30-day all-cause readmissions
in patients hospitalized for heart failure: Comparison of machine
learning and other statistical approaches. JAMA Cardiol
2017;2:204-9.

Lloyd-Jones D, Adams RJ, Brown TM, Carnethon M, Dai S,
De Simone G, et al. Executive summary: Heart disease and
stroke statistics-2010 update: A report from the American Heart
Association. Circulation 2010;121:948-54.

Eftekhar Ardebili H, Rahimi foroushani A, Barkati H,
Babaei Heydarabadi A, Ashrafi Hafez A, Omrani A. Evaluation
of correlation between lifestyle and morbidity of Ischemic heart
disease. J Nurs Midwifery 2014;23:47-54.

Bjornsson E, Gudbjartsson DF, Helgadottir A, Gudnason T,
Gudbjartsson T, Eyjolfsson K, ef al. Common sequence variants
associated with coronary artery disease correlate with the extent
of coronary atherosclerosis. Arterioscler Thromb Vasc Biol
2015;35:1526-31.

Zakerimoghadam M, Shaban M, Mehran A, Hashemi S. Effect
of muscle relaxation on anxiety of patients undergo cardiac
catheterization. Hayat 2010;16:64-71.

Tel H, Sayin YY, Yilmaz M, Giines P. Anxiety in patients before
coronary angiography. Eur Psychiatry 2011;26:404.

Bystritsky A, Khalsa SS, Cameron ME, Schiffman J. Current
diagnosis and treatment of anxiety disorders. P T 2013;38:30-57.
Gélinas C, Arbour C, Michaud C, Robar L, C6té J. Patients and
ICU nurses’ perspectives of non-pharmacological interventions
for pain management. Nurs Crit Care 2013;18:307-18.
Dehghan-Nayeri N, Adib-Hajbaghery M. Effects of progressive
relaxation on anxiety and quality of life in female students:
A non-randomized controlled trial. Complement Ther Med
2011;19:194-200.

van Dorn A. Laughter is the best form of therapy. Lancet Oncol
2015;16:1601.

Adib-Hajbaghery M, Abasi A, Rajabi-Beheshtabad R. Whole
body massage for reducing anxiety and stabilizing vital signs of
patients in cardiac care unit. Med J Islam Repub Iran 2014;28:47.
Lu DF, Hart LK, Lutgendorf SK, Perkhounkova Y. The effect
of healing touch on the pain and mobility of persons with
osteoarthritis: A feasibility study. Geriatr Nurs 2013;34:314-22.
Gardiner P, Sadikova E, Filippelli AC, Mitchell S, White LF,
Saper R, er al. Stress management and relaxation techniques
use among underserved inpatients in an inner city hospital.
Complement Ther Med 2015;23:405-12.

Lakhan SE, Sheafer H, Tepper D. The effectiveness of
aromatherapy in reducing pain: A systematic review and
meta-analysis. Pain Res Treat 2016;2016:1-12.

Bikmoradi A, Zafari A, Oshvandi K, Mazdeh M, Roshanaei G.
Effect of progressive muscle relaxation on severity of pain in
patients with multiple sclerosis: A randomized controlled trial.
Hayat 2014;20:26-37.

Mofredj A, Alaya S, Tassaioust K, Bahloul H, Mrabet A. Music
therapy, a review of the potential therapeutic benefits for the
critically ill. J Crit Care 2016;35:195-9.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

33.

35.

36.

Chinoy ED, Frey DJ, Kaslovsky DN, Meyer FG, Wright KP Jr.
Age-related changes in slow wave activity rise time and NREM
sleep EEG with and without zolpidem in healthy young and
older adults. Sleep Med 2014;15:1037-45.

Madson AT, Silverman MJ. The effect of music therapy on
relaxation, anxiety, pain perception, and nausea in adult solid
organ transplant patients. J] Music Ther 2010;47:220-32.
Argstatter H, Haberbosch W, Bolay HV. Study of the
effectiveness of musical stimulation during intracardiac
catheterization. Clin Res Cardiol 2006;95:514-22.

Weeks BP, Nilsson U. Music interventions in patients during
coronary angiographic procedures: A randomized controlled
study of the effect on patients’ anxiety and well-being. Eur J
Cardiovasc Nurs 2011;10:88-93.

Dogan MV, Senturan L. The effect of music therapy on the level
of anxiety in the patients undergoing coronary angiography.
Open J Nurs 2012;02:165-9.

Nilsson U. The effect of music intervention in stress response
to cardiac surgery in a randomized clinical trial. Heart Lung
2009;38:201-7.

Heidari S, Babaii A, Abbasinia M, Shamali M, Abbasi M,
Rezaei M. The effect of music on anxiety and cardiovascular
indices in patients undergoing coronary artery bypass
graft: A randomized controlled trial. Nurs Midwifery Stud
2015;4:e31157.

Ajorpaz NM, Aghajani M, Shahshahani MS. The effect of
music and holly Quran on patients anxiety and vital signs before
abdominal surgerry. J Evid Base Care 2011;1:63-76.

Chen LC, Wang TF, Shih YN, Wu LJ. Fifteen-minute music
intervention reduces pre-radiotherapy anxiety in oncology
patients. Eur J Oncol Nurs 2013;17:436-41.

Thoma MYV, La Marca R, Bronnimann R, Finkel L, Ehlert U,
Nater UM. The effect of music on the human stress response.
PLoS One 2013;8:70156.

Lee OK, Chung YF, Chan MF, Chan WM. Music and its effect
on the physiological responses and anxiety levels of patients
receiving mechanical ventilation: A pilot study. J Clin Nurs
2005;14:609-20.

Majidi S. Recitation effect of holy quran on anxiety of patients
before undergoing coronary artery angiography. Gilan Univ Med
Sci J 2004;13:61-7.

Costa F, Ockelford A, Hargreaves DJ. The effect of regular
listening to preferred music on pain depression and anxiety in
older care home residents. Psychol Music 2018;46:174-91.

. Teckenberg-Jansson P, Turunen S, Polkki T, Lauri-Haikala MJ,

Lipsanen J, Henelius A, et al. Effects of live music therapy on
heart rate variability and self-reported stress and anxiety among
hospitalized pregnant women: A randomized controlled trial.
Nord J Music Ther 2019;28:7-26.

Afzali S, Masoudi R, Etemadifar S, Moradi M, Moghaddasi J.
The effect of progressive muscle relaxation program (PMR)
on anxiety of patients undergoing coronary heart angiography.
J Shahrekord Univ Med Sci 2009;11:77-84.

Zolfaghari M, Ahmadi F. The survey of two methods of
progressive muscle relaxation and cure touch on stress and life
symptoms and appearing of disease heart dysrhythmia under
heart catheterism. Daneshvar 2007;21:334-54.

Mohamadi F, Ahmadi F, Nematipoor E, Faghihzadeh S. The
effect of progressive muscle relaxation method on vital signs in
myocardial infraction patients. Koomesh 2006;7:189-96.
Sendelbach SE, Halm MA, Doran KA, Miller EH, Gaillard P.
Effects of music therapy on physiological and psychological
outcomes for patients undergoing cardiac surgery. J Cardiovasc

Nursing and Midwifery Studies | Volume 9 | Issue 3 | July-September 2020



[Downloaded free from http://www.nmsjournal.com on Saturday, May 1, 2021, IP: 10.232.74.27]

Mozaffari, et al.: Effects of relaxation and music therapy on anxiety

37.

38.

Nurs 2006;21:194-200.

Dehdari T, Heidarnia A, Ramezankhani A, Sadeghian S,
Ghofranipour F. Effects of progressive muscular relaxation
training on quality of life in anxious patients after coronary
artery bypass graft surgery. Indian J Med Res 2009;129:603-8.
Basiri  Moghadam M,  Madadkar  Dehkordi  SH,
Mohammadpour A, Vaezi AA. The effect of progressive

39.

muscle relaxation technique on blood pressure and dialysis
adequacy in patients undergoing hemodialysis. Mod Care J
2014;11:169-76.

Pangotra A, Singh TK, Sidana A. Effectiveness of
progressive muscle relaxation, biofeedback and I-theanine
in patients suffering from anxiety disorder. J Psychosoc Res
2018;13:219-28.

Nursing and Midwifery Studies | Volume 9 | Issue 3 | July-September 2020 a



