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Abstract
Background: This study aims to investigate the effect of natural sounds on the anxiety of patients undergoing
coronary artery bypass graft surgery (CABG).
Methods: In this clinical trial, 90 patients, who were candidates for CABG in an urban area of Iran, were selected
and randomly assigned to intervention and control groups by the minimization method. In the intervention group,
natural sounds were broadcast through headphones for 30 min. In the control group, headphones connected to a
silent device were used. The research instruments were a demographic questionnaire and the Spielberger StateTrait Anxiety Inventory (STAI). These were used before the intervention, 30 min after the music, and before the
surgery in the waiting room for both groups. Data was analyzed using SPSS software.
Results: The mean anxiety level of the intervention group has been found to be significantly lower than that of the
control group half an hour after the intervention as well as in the waiting room in the preoperative period (p = 0.
001). Moreover, the mean anxiety of the intervention group decreases, while it increases for the control group over
time (p < 0.001).
Conclusion: Natural sounds can be used as a non-pharmacological way to reduce the anxiety of patients
undergoing CABG.
Trial registration: IRCT2017011723190N3, Registered 1 March 2017.
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Background
Coronary artery bypass graft surgery (CABG) is one
of the most valuable and effective methods for treating coronary artery diseases, but it is also one of the
most stressful events that can occur during a person’s
lifespan (Smeltzer et al. 2012). Patients undergoing
CABG may suffer from psychological problems such
as anxiety, depression, worry, and fear. These problems start as early as CABG is selected as a therapeutic approach and continue until the moment of
discharge (Dehghani et al. 2013).
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Symptoms such as fatigue, muscle weakness, palpitations, chest pain, headache, and sweating are negative
effects of anxiety (Kipnis et al. 2016). Evidence suggests
that candidates for surgery often worry about the
procedure and fear the outcome (Thompson et al. 2014).
Possible surgical pain, loss of control during surgery,
changes in the body image, unpleasant diagnosis, worry
about lack of rehabilitation, and worry for family members
and occupation are among the preoperative anxietyrelated factors (Kipnis et al. 2016).
With its risks, complications, and prognosis, cardiac
surgery causes anxiety on a wider scale and sometimes
causes patients to be defeated even before the surgery
(Shojaee et al. 2014). Preoperative procedures, worry
about the outcome, worry about lack of control over the
situation, the risk of death, unfamiliar and unpleasant
situations, and the expectation of undesirable results can
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contribute to anxiety in patients undergoing CABG
(Padamanabhan et al. 2005). These issues cause postoperative pain, increase the need for analgesia, prolong
hospital stay, delay discharge, have an overall effect on
the induction and recurrence of anesthesia, and reduce
the postoperative satisfaction in patients (Mirbagher et
al. 2011). According to Krannich et al. (2007), patients
undergoing CABG experience some degree of anxiety
before and after surgery. These patients are very anxious
due to the relationship between heart and life that
exacerbates their excitement (Navarro et al. 2011).
Anxiety increases the heart rate, cardiac output, and
the need for oxygen. It is necessary to reduce anxiety
(Dehghani et al. 2013). One of the methods used in this
field is music therapy (Sahmoddini et al. 2014), which is
a complementary treatment that improves the patient’s
well-being by improving the threshold of stress and eliminating negative emotions, adjusting internal processes, and
making them feel relaxed. Music with a slow, uniform, and
repetitive rhythm may induce sleep or relaxation in the
listener (Chang et al. 2008). Creating a therapeutic environment helps the patient to move from anxious and negative
thoughts toward things that are pleasant and desirable
(Fredriksson et al. 2009). In recent studies, music therapy
has been found to reduce patient anxiety (Kipnis et al.
2016; Thompson et al. 2014; Lee et al. 2011; Motahedian
et al. 2014; Maeyama et al. 2009; Han et al. 2010; Wakim
et al. 2010). However, some other studies have reported
no meaningful results for music therapy in terms of the
level of anxiety and vital signs of patients (Dileo 2006;
Ebneshahidi and Mohseni 2008; Bradt et al. 2013;
Sendelbach et al. 2006; Nilsson et al. 2009).
One of the varieties of music is nature sounds. The
use of natural sounds, such as the chirping of birds or
the sound of rain and water, was introduced for the first
time in 1984 to treat anxiety and pain in patients (Aghai
et al. 2014). There is a vast body of research on the
effects of music on the anxiety, pain, and vital signs of
patients, but limited studies have been conducted on the
effects of nature sounds. In Iran, no study has been
conducted on this particular subject except the one by
Aghaie et al. (2014), which investigated the effect of
natural sounds on anxiety in CABG patients during the
weaning of mechanical ventilation. Therefore, by considering the importance of the issue of anxiety in patients
undergoing CABG and the contradictory results of
studies on the effect of music, this study aims to
investigate the effect of natural sounds on the anxiety of
patients undergoing CABG.

Methods
This study was a clinical trial that was registered at the
Iranian Registry for Clinical Trials with the code
IRCT2017011723190N3. The research population included
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patients undergoing CABG hospitalization in an intensive
care unit in an urban area of Iran. We calculated the study
sample size by comparing two mean formulae with an
effect size of 7 for anxiety and a standard deviation of 10
based on previous studies (McClurkin and Smith 2016).
The level of significance was set at p < 0.05, while the study
power was assumed to be 90%. We determined a sample
size: n = 43.82. Considering the possibility of sample loss,
45 patients were allocated to each group. Alertness and
being aware of the time and place, the age of over 18,
undertaking heart surgery for the first time, having no pain,
and having no evidence of organic fever during collection
of information, taking no sedative, having no hearing problem, having no problem with the use of headphones, ability
to participate in research and collaboration, signing the
informed consent form, passing at least 2 h after admission,
taking no beta blockers, and taking no narcotic drug in the
morning before the surgery with any route of consumption
such as oral, sublingual, injection, and inhalation were the
inclusion criteria for this research study. The unwillingness to participate in research, interrupting music while
performing the experiment, and the need to use sedative
and narcotic drugs during voice playback or before completion of the second turn of the questionnaire formed the
exclusion criteria.
As many as 90 candidates for CABG were selected
based on inclusion and exclusion criteria by purposeful
sampling. They were assigned to two intervention and
control groups using the method of categorization
through the minimization method (Pandis et al. 2011).
In this method, the patients were initially categorized
based on key variables such as anxiety score and gender.
Afterward, the first participant was chosen from among
those patients who met the inclusion criteria and then
placed in the intervention or control group by the toss
of a coin, while other participants were allocated to the
study group with a lower number of variables (anxiety
score and gender). In case of equality, random allocation
was repeated.
The data collection tools comprise a demographic
questionnaire for patients (age, sex, education, marital
status, duration of disease) and the Spielberger StateTrait Anxiety Inventory (STAI). The reliability of the
demographic questionnaire was determined by the
content validity method as well as the opinion of professors and experts. The STAI is a commonly used measure
of trait and state anxiety. Form Y, its most popular
version, has 20 items for assessing trait anxiety and 20
for state anxiety. Internal consistency coefficients for the
scale have ranged from 0.86 to 0.95, while test-retest reliability coefficients have ranged from 0.65 to 0.75 over a
2-month interval (Spielberger et al. 1983). In this study,
we investigated state anxiety that relates to the apparent
anxiety (expressing the patient’s feelings at the current
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moment and at the time of filling in the questionnaire)
by using 20 questions. Scoring this scale includes scores
from 1 to 4. The scores are reversed for reverse questions (i.e., questions 1, 2, 5, 8, 10, 11, 15, 16, 19, 20) so
that it includes from never (4) to many times (1). The
range of the score remains between 20 and 80. In Mahram’s study, the reliability of the research tool for the
normal group (600 people) was 0.90 according to Cronbach’s alpha, while it was estimated in the standard
group (130 persons) as 0.94 (Mahram 1995).
The method was implemented in such a way that the
researcher (first author) was referred to the hospital
according to the cardiac surgery program in the night
shift before the operation and following the selection of
samples according to the inclusion and exclusion criteria.
Consent was obtained from the participants, and the
demographic data form and the Spielberger STAI were
completed to assess the level of state anxiety through
face-to-face interviews. The patients were then randomly
assigned to the intervention and control groups. For the
intervention group, nature sounds were played for 30 min
via headphones in order to remove additional sounds. In
the control group, headphones were connected to a silent
device and were placed on the ears of the patients. Thirty
minutes after the completion of the music playing and on
the morning of the operation day in the waiting room, the
anxiety questionnaires were completed by the members of
the two groups. Nature sounds used in this study were the
artwork “Sounds of Nature” recorded by Dr. Arnd Stein in
2011. The sounds included birds’ chirping, roar of the sea,
river and jungle sounds, and the sound of rain. The sound
was broadcast by a 25–30-dB Sony MP3 player (as advised
by the hearing aid) for 30 min for the intervention group.
It should be noted that for preventing any transmission of
infection from the headphones, they were disinfected after
each use and disposable covers were used for them.
Finally, the data was analyzed using descriptive statistics,
such as mean and standard deviation, and analytical statistics including the independent t-test and repeated measures
ANOVA with SPSS software version 18. The significance
level was less than 0.05.

Results
The demographic results indicate that in the intervention
group, the mean age of patients was 58.61 ± 9.55 years
and the mean duration of the disease was 9.51 ± 5.02 years.
In the control group, the mean age of patients was
57.71 ± 9.88 years and the mean duration of their
occurrence was 11.66 ± 3.99 years; they were homogeneous in terms of demographic characteristics (Table 1).
Based on the results, no significant difference was
found between the two groups before the intervention
(independent t-test, p = 0.44). However, there was a
significant difference between the two groups after the
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intervention and the mean anxiety level in the intervention group was lower (independent t, p < 0.05). An
intra-group analysis of variance with repeated measures
was used: this resulted in no significant effect on the
time (p = 0.46). The interactive effects of time and group
were also evaluated using the repeated measures analysis
of variance. While the result was significant and showed
a decrease in the mean anxiety of the intervention
group, the mean anxiety of the control group increased
(p < 0.001) (Table 2). Normal distribution of data was
confirmed by using the Kolmogorov–Smirnov statistical
test (p > 0.05).

Discussion
Based on the results of this study, there was a significant
statistical difference between the two groups in terms of
playing natural sounds half an hour after and before
surgery in the waiting room: the mean of anxiety in the
intervention group was also lower. In the field of natural
sounds, the results of the study by Aghaie et al. (2014)
were consistent with the results of the present study—this showed that playing natural sounds can reduce
anxiety and restlessness in CABG patients during the
weaning of mechanical ventilation. Although this study
investigated the effect of natural sounds in CABG
patients, the difference between this and the present
study lies in the domain of time: this study was
conducted before the surgery and the study by Aghaie et
al. was conducted postoperation.
Although a similar study was not found in terms of
the use of natural sounds before CABG, music intervention has been studied in several studies and various
results have been reported. For example, the results of
McClurkin et al. (2016) are consistent with the results of
the present study which showed that listening to music
for at least 15 min reduced the anxiety of patients
undergoing surgery. But the difference with the present
study was in the research procedure: in addition to the
control group, there was a group hearing music for
15 min and one group for 30 min: all patients were
candidates for various surgical procedures (orthopedics,
general, neurological, plastic, urological), and based on
their interest they selected classical, religious, or nature
music. However, in the present study, the effect of
natural sounds music was studied and patients were
candidates for CABG. The results of the study by
Thompson et al. (2014) and Maeyama et al. (2009) also
showed that playing music before the surgery could
reduce the anxiety of patients; these are consistent with
the findings of the present study, although the type of
music and patients of the aforementioned studies are
different from the present study.
Despite the results of this study, the findings from
Ebneshahidi and Mohseni (2008), Sendelbach et al. (2006),
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Table 1 Comparison of demographic characteristics of patients in intervention and control groups
Intervention group number (%)

Control group number (%)

p value

>40

1(2.3)

4(8.9)

0.28a

40–60

24(53.3)

14(31.1)

<60

20(44.4)

27(60)

Man

27(60)

29(64.4)

Woman

18(40)

16(35.6)

Married

39(86.7)

34(95.6)

Single

6(13.3)

2(4.4)

>5

12(26.7)

9(20)

Demographic data
Age (years)

Gender

Marital status

Disease duration (years)

0.66b
0.13b
0.91a

5–15

28(62.2)

34(75.6)

<15

5(11.1)

2(4.4)

a

Mann-Whitney U test
Chi-square

b

and Nilsson et al. (2009) have no reported significant
results from music intervention on the level of anxiety
and vital signs of patients under surgery. Differences in
the research population, type of music, patients’ condition,
and music playing time can be mentioned as the reasons
for the differences between the present study and the
aforementioned studies.
Based on the results of the present study, the mean
anxiety of the intervention group decreased but the
mean anxiety of the control group increased; in the
preoperative waiting room, the intervention group had
lesser anxiety than the control group. In this regard, the
results of Kipnis et al. (2016) are consistent with the
results of the present study, which shows that playing
music in the waiting room can reduce the level of
anxiety in patients. Considering that music intervention
on the night before the surgery can be more convenient
and has less interferences with preoperative care: based
on the results of this study, playing music on the night
before surgery can be considered as an intervention to
reduce preoperative anxiety. This is the strength of the
present study over all the aforementioned studies.
Music can facilitate anxiety reduction due to its physiological and neurological effects. After studying 23 studies
on ischemic heart disease, Bardt and Dileo (2013) stated
that music has beneficial effects on blood pressure, heart

rate, respiration, anxiety, and pain in people with this
disease. Han et al. (2010) also found that relaxing music
can reduce patient anxiety: their results are consistent
with the results of this study. In Iran, due to cultural and
religious beliefs, any kind of music is not pleasant to
people; therefore, the music of nature’s sound, which is
reminiscent of the natural habitats in the environment, is
not in conflict with religious and cultural beliefs. Even in
religious books such as the Quran and cultural books like
Divan Hafez, thinking of nature and the consequences of
thinking about it have been emphasized. These can help
reduce this challenge.
Since the special environment of intensive care
units increases the anxiety of patients due to factors
such as sensory deprivation, severe medical noise, sleep
deprivation, fear of diagnostic procedures, and separation
from family members and friends (Rezaie et al. 2016), the
results of this research can be used as a strategy by nurses
to reduce the anxiety of patients undergoing CABG in
intensive care units.
Physiological indices such as heart rates as well as blood
pressure of these patients and the cortisol level taken at
the time of the start of the surgery could have provided
further evidence of the value of the administration of music
to cardiac patients. These were not assessed in this study
and are lost opportunities. Therefore, it is recommended

Table 2 Comparison of mean anxiety level in patients of both groups before and after the intervention
Groups

Time of intervention
Before intervention

Results of repeated measures ANOVA
30 min after the intervention

In the waiting room

Mean ± SD

Mean ± SD

Mean ± SD

Intervention group

4.37 ± 47.66

7.21 ± 43.68

7.11 ± 42.95

Control group

5.17 ± 48.44

6.69 ± 50.57

6.78 ± 51.28

p valuea

0.44

0.001

0.001

a

Independent t-test (inter-group comparison)
b
Repeated measures ANOVA (intra-group comparison)
c
Repeated measures ANOVA (interactive effect)

p valueb
0.34

p valuec
0.001
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that future studies be conducted as to assess these variables.
This study was limited to patients with CABG. Lack of
similar research on natural sound music limited the
possibility of comparing the results of this study. So, doing
similar studies in people with a different age range and
other illnesses, comparing this kind of music with other
types of music, and comparing the duration of the music
playback are recommended for future studies.

Conclusion
Natural sounds can be used as a way to reduce the anxiety
of patients before surgery. Nurses can use this nonpharmacological approach along with other types of care
to reduce the anxiety of patients before CABG.
Abbreviations
CABG: Coronary artery bypass graft surgery; STAI: State-Trait Anxiety
Inventory
Acknowledgements
This study was extracted from a student’s thesis (code: 20/1099) approved by
Rafsanjan University of Medical Sciences. Hereby, we extend our gratitude to
the authorities of the university for supporting this study. We would also like
to thank all of patients for their cooperation in this research project.
Funding
This study was financially sponsored by Rafsanjan University of Medical
Sciences.
Availability of data and materials
The datasets from the current study can be made available from the
corresponding author on reasonable request.
Authors’ contributions
MJA, TS, and TN conceived the study and contributed to study design. MJA
performed the data collection. TS undertook the statistical analysis. MJA
drafted the manuscript which underwent revision by all other authors. All
authors read and approved the final manuscript.
Ethics approval and consent to participate
Permission for research was obtained from the vice chancellor of Rafsanjan
University of Medical Sciences Research. The ethics code was obtained from
the Ethics Committee of Rafsanjan University of Medical Sciences
(IR.RUMS.REC.1395.117). Permission to carry out the project of hospital
management, consent from participants, and justifying them in terms of the
research and its objectives, the confidentiality of keeping patients’
information, observance of the principle of secrecy in the dissemination of
information, and keeping them confidential were the ethical considerations
observed in this study.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
School of Nursing and Midwifery, Rafsanjan University of Medical Sciences,
Rafsanjan, Iran. 2Non-Communicable Diseases Research Center, Rafsanjan
University of Medical Sciences, Rafsanjan, Iran. 3Department of Pediatric
Nursing, School of Nursing and Midwifery, Rafsanjan University of Medical
Sciences, Jomhori St., Rafsanjan 7718796755, Iran. 4Social Determinants of

Page 5 of 6

Health Research Center, Rafsanjan University of Medical Sciences, Rafsanjan,
Iran. 5Deparment of Community Health Nursing, School of Nursing and
Midwifery, Rafsanjan University of Medical Sciences, Rafsanjan, Iran.
Received: 11 August 2017 Accepted: 27 October 2017

References
Aghai B, Rejeh N, Heravi-Karimooi M, Ebadi A, Moradian T, Vaismoradi M, Jasper
M. Effect of nature-based sound therapy on agitation and anxiety in
coronary artery bypass graft patients during the weaning of mechanical
ventilation: a randomized clinical trial. Int J Nurs Stud. 2014;51(4):526–38.
Bradt J, Dileo C, Potvin N. Music for stress and anxiety reduction in coronary
heart disease patients. Cochrane Database Syst Rev. 2013;28(12):1–77.
Chang MY, Chen CH, Hauang KF. Effect of music therapy on psychological health
of women during pregnancy. J Clin Nurs. 2008;17(19):2580–7.
Dehghani H, Dehghani K, Nasiriani K, Banaderakhshan H. The effect of familiarization
with cardiac surgery process on the anxiety of patients undergoing coronary
artery bypass graft surgery. Mod Care J. 2013;10(4):257–63.
Dileo C. Effect of music and music therapy on medical patients: a meta-analysis of
the research and implications for the future. J Soc Integr Oncol. 2006;4(2):67–70.
Ebneshahidi A, Mohseni M. The effect of patient-selected music on early
postoperative pain, anxiety, and hemodynamic profile in cesarean section
surgery. J Altern Complement Med. 2008;14(7):827–31.
Fredriksson A, Hellstrom L, Nilsson U. Patients’ perception of music versus
ordinary sound in a post anaesthesia care unit: a randomized crossover trial.
Intensive Crit Care Nurs. 2009;25(4):208–13.
Han L, Li JP, Sit JW, Chung L, Jiao ZY, Ma WG. Effects of music intervention on
physiological stress response and anxiety level of mechanically ventilated
patients in China: a randomized controlled trial. J Clin Nurs. 2010;19(7-8):978–87.
Kipnis G, Tabak N, Koton S. Background music playback in the preoperative
setting: does it reduce the level of preoperative anxiety among candidates
for elective surgery? J Perianesth Nurs. 2016;31(3):209–16.
Krannich JH, Weyers P, Lueger S, Herzog M, Bohrer T, Elert O. Presence of
depression and anxiety before and after coronary artery bypass graft surgery
and their relationship to age. BMC Psychiatry. 2007;12(7):47.
Lee KC, Chao YH, Yiin JJ, Chao YF. Effectiveness of different music-playing devices
for reducing preoperative anxiety: a clinical control study. Int J Nurs Stud.
2011;48(110):1180–7.
Maeyama A, Kodaka M, Miyao H. Effect of the music-therapy under spinal
anesthesia. Masui. 2009;58(6):684–91.
Mahram B. [Spielberger Test Standardization in Mashhad (Persian)]. MA Thesis.
Tehran: Allameh Tabatabaei University; 1995.
McClurkin S, Smith C. Duration of self-selected music needed to reduce
preoperative anxiety. J Perianesth Nurs. 2016;31(3):196–208.
Mirbagher N, Aghajani M, Shahshahani M. The effect of music and holly Quran
on patients’ anxiety and vital signs before abdominal surgeries. Evid Based
Care J. 2011;1(1):63–76.
Motahedian E, Movahhedi Rad S, Lak M, Hajizadeh E. The effect of music therapy
on anxiety and physiological variables in patients under spinal anesthesia. J
Appl Environ Biol Sci. 2014;4(4):240–6.
Navarro MA, Fernandez BM, Alegre VC, Oroz AM. Preoperative mood disorders in
patients undergoing cardiac surgery: risk factors and postoperative morbidity
in the intensive care unit. Rev Esp Cardiol. 2011;64(11):1005–10.
Nilsson U, Lindell L, Eriksson A, Kellerth T. The effect of music intervention in
relation to gender during coronary angiographic procedures: a randomized
clinical trial. Eur J Cardiovasc Nurs. 2009;8(3):200–6.
Padamanabhan R, Hildreth AJ, Lawa D. A prospective, randomized, controlled
study examining binaural beat audio and pre-operative anxiety in patients
undergoing general anaesthesia for day case surgery. Anaesthesia. 2005;
60(9):874–7.
Pandis N, Switzerland B, Greece C. Randomization. Part 2: minimization. Am J
Orthod Dentofacial Orthop. 2011;140:902–4.
Rezaie H, Sadeghi T, Abdoli F. The effects of scheduled visitation on the
physiological indices of conscious patients admitted at intensive care units.
Evid Based Care J. 2016;5(4):33–40.
Sahmoddini MA, Zamani Lari M, Rahimian MN, Danayi L, Beigi N, Habibi H.
The effect of listening to the Quran on serum cortisol and anxiety in
primiparous women during the first stage of labor. Iran J Obstet
Gynecol Infertility. 2014;17(99):1–7.

Amiri et al. Perioperative Medicine (2017) 6:17

Page 6 of 6

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 Nurs. 2006;21(3):194–200.
Shojaee A, Nehrir B, Naderi N, Zareyan A. Comparison of patient education and
follow up by nurse on anxiety in heart failure patients. Med Surg Nurs J.
2014;3(1):52–60.
Smeltzer SC, Bare BG, Hinkle JL, Cheever KH. Brunner & Suddarth's textbook
of medical-surgical nursing. 12th ed. London: Lippincott Williams &
Wilkins; 2012. P: 284.
Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, Jacobs GA. Manual for the
state-trait anxiety inventory. Palo Alto: Consulting Psychologists Press; 1983.
Stein A. Available at: URL: http://dl.vmusic.ir/New%20Age/Dr.
%20Arnd%20Stein%20-%20Sounds%20Of%20Nature%20. (2011). Accessed 12
Nov 2016.
Thompson M, Moe K, Lewis P. The effects of music on diminishing anxiety
among preoperative patients. J Radiol Nurs. 2014;33(4):199–202.
Wakim JH, Smith S, Guinn C. The efficacy of music therapy. J Perianesth Nurs.
2010;25(4):226–32.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

