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ABSTRACT

Background: Despite advances in pain management, the incidence of postoperative
pain remains a concern. In addition, analgesics have many side effects. Therefore,
non-pharmacological interventions aimed at reducing the dosage of analgesics seem
necessary, whether as a complementary or independent medication. In this regard, the
present study was conducted with the aim of investigating the impact of music and
acupressure on the pain intensity in the conscious patients hospitalized in intensive
care units (ICU).

Methods: The present quasi-experimental study was conducted on conscious patients
undergoing laparotomy surgery who were hospitalized in the surgical ICU of
hospitals affiliated with Shahid Beheshti University in 2023. We randomly assigned
90 patients to one of three groups: nature music, acupressure, or combined. The data
collection tools consisted of patients' demographic information form and the visual
pain assessment scale, which was measured once before the intervention and over
five time points after it. For participants in the nature music group, sounds of rivers,
birds, and waterfalls were played using an MP3 player device and headphones for 20
minutes on one occasion. For the participants in the acupressure group, pressure was
applied to L14 or Hogo for 10 seconds of pressure, followed by 2 seconds of rest, for
a duration of 20 minutes, so that the patient could feel heat, numbness, and heaviness.
We simultaneously performed nature music and acupressure for the participants in
the combined group. SPSS version 19 was used for data analysis.

Results: Three groups of participants were homogeneous, with no statistically
significant differences in terms of demographic characteristics (P value < 0.05). There
was no statistically significant difference in the pain intensity of the patients among
the three groups before the intervention. However, there was a significant difference
among the three groups at 30 minutes, 60 minutes, 2 hours, 3 hours, and 4 hours after
the intervention, and the combined and concurrent use of music therapy and
acupressure proved to be more effective in reducing the pain intensity.

Conclusion: The results indicated the effectiveness of both nature music and
acupressure when used alone or in combination. Their combined and concurrent
implementation is more effective. Therefore, we recommend that nurses adopt
combined care programs for pain management in ICU patients.
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Introduction

in a hospital that provides intensive care and

treatment services for critical patients as well as
major surgeries, emergencies, and traumas in order to
maintain physiological stability and post-operative
recovery [1]. Abdominal surgery is one of the causes of
patients’ postoperative hospitalization in ICU [2].
Correcting the physiological disorder is considered the
first step in the care of these patients because, in many
cases, the final outcome of the surgery is not related to
the main cause but results from therapeutic care
interventions and management and postoperative
complications in the ICU. Therefore, we can have a better
idea of the impact of therapeutic care in preventing or
reducing postoperative complications during the patients’
stay in the ICU [3].

Pain is one of the common complications among ICU
patients and is considered the third complication related
to therapeutic care [4]. Pain in the ICU has multiple
causes. The injuries caused by trauma and surgical
incisions are the most common causes of pain [5]. In
addition to that, anxiety, fear, and uncertainty also
contribute to the experience of pain in ICU patients [6].

Pain is an unpleasant sensory and emotional experience
that is associated with potential or actual tissue damage
or is defined as any type of damage [7]. Pain caused by
surgery is a type of acute inflammatory pain [8]. Varying
levels of pain are usually considered an inevitable aspect
of any surgical intervention. However, acute pain can
cause complications and, as a stressor, cause
physiological and psychological changes by increasing
secreted hormones [9]. Pain relief is a human right, but
postoperative pain management is beyond its
humanitarian aspects [10]. Pain assessment is the first
and most important step in the care and treatment of these
patients [6].

For several decades, pharmacological interventions,
including opioids, have been the cornerstone of acute
pain management and are still the first choice [11].
Pharmacological interventions cause varying problems,
from minor to significant, such as gastrointestinal
bleeding and kidney disorders [12-13]. Therefore, there
is a need to use other interventions that can maximize
comfort and accelerate pain relief in ICU patients [14].
Providing non-pharmacological interventions is often
inexpensive, safe, and easy [15]. People use many non-
pharmacological approaches, like nature music [16] and
acupressure [17], to reduce pain intensity.

Acupressure, as a division of acupuncture, is a skill in
traditional Chinese medicine in which fingers are used to
apply pressure on some key points on the surface of the
skin [18]. However, it does not have the side effects of
acupuncture, such as blackout during the procedure,
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infection, bleeding, and hepatitis [19]. Applying pressure
on specific points can stimulate small nerve fibers and
send impulses to the spinal cord, midbrain, pituitary
gland, and hypothalamus, regulating energy flow by
balancing energy [20]. The Chinese believe that the body
achieves this by balancing its Qi. Qi is connected to
specific organs or pressure points through 12 main energy
channels called meridians. Acupressure can eliminate the
imbalance of vital energy, leading to pain relief, reduced
muscle contraction, improved blood circulation, and
enhanced performance of vital activities [18].

One of the most popular non-pharmacological nursing
interventions, which is also pleasant for patients, is the
use of music as a therapeutic approach [21].
Physiologically, listening to music can stimulate the brain
to release endorphins, which is similar to the effect of
morphine. Psychologically, listening to music can affect
the brain by stimulating an unconscious automatic
response [22]. Nature music has a gentle and uniform
progression and is attractive and pleasing to humans,
enhancing their happiness. This music is a positive factor
that contributes to increased dopamine in the nucleus
accumbens, associated with reward-related behaviors.
Thus, nature music can divert attention from anxiety,
pain, and negative experiences by helping reduce
emotional stress and stimulating relaxing reactions [23].
Although, according to nurses, non-pharmacological
interventions such as deep breathing, massage, and
position change contribute to pain management in ICUs,
few studies have investigated their effectiveness on pain
intensity [24]. This study aims to investigate the effect of
music and acupressure on pain intensity in the conscious
patients hospitalized in ICUs.

Methods

Trial design

This was a quasi-experimental research study, with
three study groups, that was approved by the ethics
committee of Shahid Beheshti University of Medical
Sciences (code
IR.SBMU.PHARMACY .REC.1401.246).

Participants

The research  population included conscious
hospitalized patients who underwent laparotomy surgery
in ICUs at Shahid Beheshti University of Medical
Sciences in 2023. The inclusion criteria consisted of:
patient’s willingness to participate in the study and
signing an informed consent form before the surgery, no
wounds, scratches, or deformities on the acupressure
point (L14: between the first and second bones of the
palm, between the thumb and index finger on the back of
the hand), being conscious, no hearing impairment, age
between 18 and 65 years, no visual impairment, no
cognitive impairment, no paralysis, mild to moderate
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pain, and receiving laparotomy with similar drain and
dressings. Exclusion criteria included connection to
mechanical ventilation, being retransferred to the
operating room, and severe pain.

Sample size

The ANOVA table determined the sample size for the
three groups (r=3) in the research. A total of 90 samples
(30 in each group) were selected, considering a type-I
error of 5% (0=0.05), a study power of 90% (1-$=0.90),
and a 10% attrition rate.

Randomization

A total of 90 patients were randomly selected and
assigned into three groups: the nature music group
(Group NM), the acupressure group (Group AC), and the
combined approach group (Group CA).

Data collection

The data collection tools included a patient
demographic information form (containing age, gender,
education level, and underlying diseases) and a pain
intensity rating checklist using the Visual Analogue Scale
(VAS). The visual analogue scale consisted of a 0-10 cm
graduated ruler, where the pain intensity was estimated
according to the patient’s statement from no pain to
maximum pain, similar to NRS [25].

The researcher assigned samples to the three
intervention groups, managed the group, and was present
at the patient's bedside. A nurse took each patient from
the operating room for routine pain relief care, and the
researcher  performed the  non-pharmacological
intervention on them. The researcher played nature music
for patients using MP3 devices and headphones after
evaluating their pain intensity (mild to moderate).
Headphone pads were replaced in order to prevent the
transmission of infection through headphones after each
use. Concurrently with the music, the researcher also
applied bilateral pressure with thumbs on the L14 point
(10 seconds of pressure followed by 2 seconds of rest, for
a duration of 20 minutes). The applied pressure was
approximately 3 to 5 kg, causing the patient to feel heat,
numbness, and weight. Anatomically, the LI4 point is
located on the back of the hand, between the first and
second metacarpal bones and almost along the radial
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bone. We then measured the pain intensity 30 minutes
after the intervention. According to the PAD guideline,
the patients’ pain was evaluated before the intervention
and over 4 time points after it (30 minutes, one hour, two
hours, three hours, and four hours after the intervention).
As in the first intervention group, in the second group,
nature music was performed, and in the third group,
acupressure was performed by trained nurses for twenty
minutes on one occasion. Finally, the data was
statistically analyzed and compared before and after the
intervention within each group and also between the
study, groups in terms of the trend of pain intensity. In
order to comply with the ethical principles, the patients
participated in the study voluntarily and were able to
withdraw at any time of their choice. Informed consent
was also obtained from all patients. We also observed the
confidentiality of all data and information sources. We
used descriptive statistics like mean, standard deviation,
and frequency to look at the data. We also used inferential
tests like chi-square, one-way ANOVA, and repeated
measures ANOVA on SPSS version 19.

Results

In the present study, 90 individuals were present in
three groups of 30; all of whom remained until the end of
the study. The three groups were homogeneous with no
statistically significant differences among them in terms
of age (P value = 0.25), gender (P value = 0.64), level of
education (P value = 0.24), and underlying disease (P
value = 0.80) (Table 1). To compare the mean age, a one-
way ANOVA test was implemented, indicating no
significant differences among the three groups in terms
of mean age (P value=0.25). A chi-square test was used
to compare the gender, level of education, and underlying
disease of the participants in the three groups, which
showed no statistically significant differences (P value >
0.05) (Table 1).

Comparing the results at 6 time points showed that all
three methods—nature’s music, acupressure, and
combined (nature’'s music plus acupressure)—are
effective in reducing pain intensity. However, Table 2
and (Figure 1) shows that the combination approach
outperforms the two other methods used separately.

Table 1- Descriptive statistics of demographic characteristics in the three groups

Variable Group NM AC CA P value
Age (year) Meanz SD 49.93+10.66  47.73£11.54  52.20+8.91
*P-Value=0.25 F=1.37
N % N % N %
Gender Male 19 63.3 15 50 18 60 **P value:0.64
Female 11 36.7 15 50 12 40
Level of education Iliterate 4 13.2 5 16.7 4 13.3 *#*P value:0.24
Elementary school 8 26.7 2 6.7 4 13.3
Middle school 2 6.7 9 30 7 23.3
High school diploma 10 3.33 6 20 10 333
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University 6
Underlying disease Yes 18
No 12

20 8 26.7 5 16.7
60 15 50 17 56.7 **p value:0.08
40 15 50 13 433

SD standard deviation, *One-Way ANOVA, **Fisher Exact Test, ***Chi square

Table 2- Comparison of pain intensity among ICU patients measured over 6 time points

Pain Intensity Meanz SD Results of one-way ANOVA
Time Group P value Df F
Before the intervention NM 5.53+0.5 0.77 2 0.25
AC 5.60+0.49
CA 5.50+0.62
30 minutes after the intervention NM 5.4+0.62 0.008 2 5.14
AC 5.3+0.87
CA 4.76+0.93
60 minutes after the intervention NM 4.46+0.93 0.015 2 42
AC 4.43+0.77
CA 3.39+0.58
Two hours after the intervention NM 3.76+0.43 0.009 2 4,99
AC 3.5+0.82
CA 3.26+0.52
Three hours after the intervention NM 3.3£0.56 0.014 2 51
AC 3.1+0.8
CA 2.76+£0.43
Four hours after the intervention NM 2.83+0.37 0.001 2 8.52
AC 30+0.74
CA 2.4+0.56
[
‘\\‘\...

— — - Nature's Music
— Acupressure
Combined

Beforethe  30min after 1H afterthe 2Hafterthe 3Hafter the 4H after the
intervention intervention intervention intervention intervention intervention

Figure 1. Changes in the mean pain intensity over 6 time points

Discussion

This study was conducted with the aim of determining
the impact of nature's music and acupressure on pain
intensity in conscious patients hospitalized in the ICU.
The results showed that nature’s music reduced pain
intensity in conscious ICU patients at 30 minutes, 60
minutes, 2 hours, 3 hours, and 4 hours after the
intervention. In this regard, the results of the systematic
review study by Richard-Lalonde et al. (2020) under the
title "The effect of music therapy on reducing pain in ICU
patients" showed that playing various types of music for

a long time (20 to 30 minutes) can effectively reduce pain
intensity in patients hospitalized in ICU [26]. Mousavi et
al. (2017) showed that nature's music plays an effective
role in controlling pain in end-of-life patients [27].
According to the researcher, the nature of music,
especially nature's music, is one of the main reasons for
obtaining consistent results in reducing pain intensity.
By reviewing these studies, it can be said that sounds of
lithotripsy," found that acupressure nature, such as rivers,
waterfalls, and birds, are effective in reducing the pain
intensity in patients hospitalized in the ICU. In the second
part, the results showed that acupressure reduced the pain
intensity in conscious ICU patients at 30 minutes, 60
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minutes, 2 hours, 3 hours, and 4 hours after the
intervention. So, Safdari et al.'s study from 2024, called
"Investigation of the effect of acupressure on pain
intensity and physiological indicators in patients
undergoing extracorporeal shockwave can effectively
lower pain intensity and raise patient satisfaction in
people who are undergoing extracorporeal shockwave
lithotripsy [28]. Shadi et al. (2022) determined that the
acupressure technique is an effective method to reduce
pain intensity [29]. The researcher says that one of the
main reasons why the results of previous studies and this
one are so similar is that acupressure has pain-relieving
effects that help increase blood flow, lymph flow, and
blood supply to tissues. These effects also help reduce
muscle stiffness, affect the nervous system by stimulating
or soothing nerves, and make it easier for body tissues to
heal and repair themselves. On the other hand,
acupressure can have an indirect influence by diverting
patients’ thoughts. The use of standard and common
tools, such as the visual analog scale, is another effective
factor in the consistency of results. Based on the findings
of this study and the reviews of other studies in the same
field, along with the fact that most of them found
acupressure to be helpful, it can be concluded that
acupressure can help make pain less severe in conscious
patients who are hospitalized in intensive care units.

The comparison between two groups—acupressure and
nature’s music—showed no significant difference in their
effectiveness at reducing pain intensity, indicating that
both groups are equally effective. Previous studies'
results confirm the effectiveness of both non-
pharmacological methods in reducing pain intensity.

However, a study by Deyhamifar et al. (2024) called
"Comparative study on the impact of acupressure and
music on pain intensity during venipuncture in children"
found that music has a stronger effect on reducing the
pain of venipuncture than acupressure [30]. This is
different from the results of this study. More studies
appear to be necessary to compare the two methods of
nature's music and acupressure, as they have varying
effects on reducing pain intensity. The results showed
that the combination of two intervention approaches,
acupressure and nature's music, reduced pain intensity
more effectively than each approach did separately in
conscious ICU patients at 30 minutes, 60 minutes, 2
hours, 3 hours, and 4 hours after the intervention. The
researcher in this study did something new by using both
nature's music and acupressure on one intervention
group. This is similar to a study done in the US by Boer
et al. called "Nature's music and music on pain intensity
and anxiety of patients after open heart surgery." This
study found that a combination of music and sounds of
nature can reduce pain intensity and anxiety in ICU
patients who have had open heart surgery [31]. However,
contrary to the results of the present study, Wan & Wen
(2018), which was conducted in China under the title

"Effects of acupressure and music therapy on reducing
labor pain,”

The results showed that music therapy, acupressure,
and a combination approach (music therapy along with
acupressure) are effective in reducing the intensity of
labor pain, but no difference in effective pain relief was
observed between the combination approach and other
methods [32].

Conclusion

The results of this research showed that nature’s music
and acupressure are both effective in reducing the pain
intensity of patients hospitalized in the ICU, but their
concurrent and combined use is more successful.
According to this finding, it is suggested that nurses use
the combination approach when providing care for their
patients, especially to reduce the pain intensity in patients
hospitalized in ICU.
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