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Abstract

Background: Agitation and incompliance with the treatment may be observed in
patients undergoing continuous positive airway pressure (CPAP), which may cause
inadequate oxygenation, sedation, termination of CPAP or intubation of the patient.
Aim: This study was conducted to determine the effect of listening to music during
CPAP on the agitation levels of intensive care patients who underwent CPAP as a
result of COVID-19 and their compliance with the treatment.

Study design: This study was a prospective, randomized, controlled clinical trial.
Seventy-six intensive care patients with COVID-19 were included in this study
and assigned to the music and control groups via the block randomization
method. The study was completed with 70 patients. The patients and outcome
assessors were not blinded in this study. The Richmond Agitation and Sedation
Scale (RASS) level, respiratory rate, oxygen saturation (SpO,) and mask air leakage
amount were the outcome measures.

Results: The mean RASS score of the patients in the intervention group was 2.14 +
0.69 before CPAP, 1.63 + 064 at the 1st minute, 0.89 + 0.58 at the 15th minute and
0.74 £ 0.61 at the 30th minute. The mean RASS score of the patients in the control
group was 2.06 + 0.53 before CPAP, 1.80 + 0.58 at the 1st minute, 1.43 + 0.60 at the
15th minute and 1.46 + 0.61 at the 30th minute of CPAP. There was a statistically sig-
nificant difference between the groups at the 15th and 30th minutes (t = —3.81,
p <.001; t = —4.89, p < .001 respectively). The mean respiratory rate, SpO, and mask
air leakage amount were compared between the groups. There was a statistically signif-
icant difference in favour of the intervention group at the 15th minute (t = —2.47,
p<.001; t=257, p<.001; t=293, p<.001 respectively) and 30th minute
(t=-3.17,p < .001;t =3.46,p < .001;t = —3.93, p < .001 respectively).
Conclusions: The study results show that listening to music during CPAP reduces the

agitation levels of patients and helps them comply with the treatment.
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1 | INTRODUCTION

COVID-19 disease, which has killed approximately 6.9 million people
worldwide, leads to pneumonia characterized by fever, shortness of
breath and acute respiratory symptoms.® According to the infection
severity and the patient's clinical picture, oxygen therapy, high-flow
nasal oxygen therapy, non-invasive mechanical ventilation (NIMV), or
invasive mechanical ventilation (IMV) should be administered to
patients who develop pneumonia. In individuals who breathe sponta-
neously, continuous positive airway pressure (CPAP) is a frequently
used form of NIMV to keep the airways open. In this form of ventila-
tion, air is applied to the upper respiratory tract with a constant pres-
sure higher than atmospheric pressure. The forced air delivered helps
to keep the airways patent.? It is asserted that CPAP is the first thera-
peutic option for acute respiratory distress syndrome developing
because of COVID-19.%4 CPAP therapy increases functional residual
capacity, opens collapsed alveoli, increases oxygenation, reduces the
use of auxiliary respiratory muscles, rapid and superficial respiration,
improves gas exchange, alleviates respiratory workload by improving
lung compliance and relieves respiratory distress without intubating
the patient.* However, its successful administration depends on
patient-ventilator compliance. CPAP therapy causes psychological
problems such as fear, anxiety, claustrophobia, a feeling of suffoca-
tion, panic, sleep disturbance and agitation and physical problems
such as peeling of the nose and facial skin, pain, eye irritation and dry
mouth, which adversely affect the patient's compliance with CPAP
therapy.>® During CPAP, the patient's agitation, breathing rhythm
incompatible with the mask and air leakage indicates non-compliance
with the therapy.? Air leak reduces the tidal volume applied to the
patient, and the patient has difficulty triggering the ventilator.
The panic caused by the patient's feeling of suffocation stimulates the
sympathetic nervous system, increasing blood pressure, pulse rate
and respiratory rate.?2 When patients receiving CPAP support cannot
comply with the treatment, either CPAP therapy is terminated and
other options are considered, or sedation is administered to these
patients.” Therefore, the nursing care of the patient receiving CPAP
therapy should aim to facilitate the patient's relaxation and compli-
ance with CPAP. Music therapy, which is included in the Nursing
Interventions Classification (NIC) with the code 4400, has been found
to have pain, anxiety and stress-reducing effects, affect the patient's
blood pressure, pulse, respiratory rate and oxygen saturation values,
enable relaxation and increase patient comfort.8-1¢

In a systematic review update conducted by Bradt and Dileo,*” it

was stated that listening to music reduced anxiety, decreased systolic
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Relevance to clinical practice: Music may be a beneficial application for patients who
are agitated and unable to comply with CPAP therapy. This is an easy and applicable
method, which can protect patients from the adverse effects of failed CPAP.

Agitation, compliance, COVID-19, CPAP, music

What is known about the topic

o CPAP may lead to agitation in patients, which adversely
affects CPAP compliance.

o In patients who comply with CPAP therapy, oxygenation
increases, lung compliance improves, respiratory work-
load is alleviated and the risk of intubation decreases.

e Nurses use music for therapeutic purposes to improve
the problematic conditions of intensive care patients,

such as pain, anxiety, delirium and sleep disturbance.

What this paper adds

e In intensive care patients with COVID-19, listening to
music during CPAP effectively decreases patients' agita-
tion levels and ensures their compliance with the
treatment.

e The positive effect of music on patients' agitation and
compliance with the treatment is observed at the 15th

and 30th minute of the intervention.

blood pressure and respiratory rate and decreased the use of sedatives
and analgesics but did not improve oxygen saturation in patients receiv-

1,28 it was

ing mechanical ventilation. In the study performed by Dalli et a
reported that music intervention controlled delirium, pain, need for seda-
tion and anxiety in intensive care patients. Hence, it was proposed as a
nursing intervention. The organism's response to music varies depending
on an individual's perception of music and the intensity and rhythm of
sounds.*172 |n relaxing music, the absence of lyrics, repetitive rhythms,
low sound, low tempo and harmony are important.?? It is reported that
the biological rhythms of individuals, such as respiration and pulse, are
synchronized with the rhythm of the music they listen to.?2?® Therefore,

the music should have a rhythm suitable for the therapeutic purpose.

2 | AIM

This study aimed to investigate the effect of music that intensive care
patients with COVID-19 listen to while receiving CPAP on their agita-
tion levels and compliance with CPAP. Specifically, the study aimed to

test the following hypotheses:

85U8017 SUOWILLOD BA1IE8.1D) 3|qeot [dde 8Ly Aq peusob afe Ssppie YO ‘8N JO S9N 10j AeIq 1T 8UIUO 48]/ UO (SUOIIPUOD-pUe-SWB)LO" A3 1M AR1q 1 BUIUO//SANL) SUORIPUOD pue sWwis | 843 89S *[6202/50/.2] U0 AriqI7auliuO A8]IM ‘ 81911 L 1 BISBAIUN - USUES 0ouRljUeID) AQ 2G62T 001U/TTTT OT/I0p/W00 A8 | im Ake.d1jpuluo//:sdny woiy papeojumod ‘g ‘v20z ‘€STS8LYT



BILGILI and BALCI AKPINAR

Hypotheses:

HO: Listening to music during CPAP does not affect
the agitation level and the CPAP compliance of inten-
sive care patients with COVID-19.

H1: Listening to music during CPAP reduces the agita-

tion level of intensive care patients with COVID-19.

H2: Listening to music during CPAP increases the CPAP
compliance of intensive care patients with COVID-19.

3 | DESIGN AND METHODS

This study was conducted as a prospective, randomized controlled clinical
trial. The Consolidated Standards of Reporting Trials (CONSORT) 2010
guidelines were followed in this single-centred and randomized controlled
trial.2* The ClinicalTrials.gov registration number is NCT05102084.

3.1 | Study setting

The data of this study were obtained from patients hospitalized in the
COVID-19 intensive care unit of a state hospital in Turkey between
September and December 2021. The intensive care unit where the study
was conducted has 13 beds, and one patient is accommodated in each
room. Rooms are ventilated with a negative pressure ventilation system,

and their physical properties, such as temperature and lighting, are similar.

3.2 | Study participants

Patients receiving CPAP support in intensive care units were evalu-
ated for meeting the inclusion criteria. Patients over 18 years of age,
who stayed in the intensive care unit for 1 day and received CPAP at
least once, who did not have a hearing impairment, did not receive
sedation, were not diagnosed with any psychiatric disease, were
hemodynamically stable, and had a Glasgow Coma Scale (GCS) score
of 14 and above were included in the study. Patients whose clinical
course worsened during the follow-up period, who were intubated,
sedated and had delirium were excluded from the study.

3.3 | Sampling and randomization

The study population consisted of patients with COVID-19 who were
hospitalized in the intensive care unit of the city hospital and underwent
CPAP therapy. An a priori power analysis was conducted to determine
the sample size of the study. It was found that 78 patients should been
recruited at the 0.05 significance level for an effect in the medium-high
effect size range?® (According to Cohen, an effect size of 0.65

(0.5 + 0.8/2) corresponding to this range was selected). Ninety-three
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patients who underwent CPAP therapy as a result of COVID-19 were
admitted to the intensive care unit between the data collection dates. Of
these patients, 11 did not meet the inclusion criteria, and six refused to
participate in the study. We reached 76 patients who met the inclusion
criteria and agreed to participate in the study. Two patients in the inter-
vention group gave up listening to music, and two patients did not con-
tinue CPAP therapy. In the control group, one patient was transferred
from the intensive care unit to the clinic, and one patient did not con-
tinue CPAP therapy. Thus, six patients were excluded from the study
during follow-up, and the study was completed with 70 patients. In the
post hoc (experimental/real) power analysis performed after the study, it
was determined that the study's effect size was 1.180 and the power
(1—p) was 99.8% (Mean 1=0.74+0.61, Mean 2 = 1.46 +0.61), the
alpha error was 0.001 and the beta error was 0.002. These values indi-
cate that the sample size was sufficient (Figure 1).

Patients were assigned to the experimental and control groups
via the block randomization. Block randomization was performed
using the computer software Research Randomizer. A block size of
four was established to ensure an equal chance of allocation to
each group; allocation ratio 1:1. To ensure confidentiality, the ran-
domized sequence was generated by a statistician and, in sealed
envelopes, given to the researcher who performed the
intervention.

The management of the hospital from which the study data were
obtained allowed only one researcher to access the intensive care unit
for the purpose of avoiding contamination. Therefore, a single
researcher performed the intervention and outcome assessment in
the study, and the outcome assessors could not be blinded. As the
music intervention was not compared with any other intervention,
the patients could not be blinded, which may have led to the risk of
bias. However, we think this risk was low in the objective results of
the study. On the other hand, the other researcher who conducted

the data analysis was blinded to group coding.

3.4 | Data collection tools

Patient descriptive and follow-up form: Patients' characteristics such
as age, body mass index (BMI), GCS score, tidal volume, total respira-
tory pressure, respiratory rate, oxygen saturation and air leak amount
values evaluated during follow-up were recorded in this form. The
descriptive characteristics of patients were obtained from the BMI
and GCS patient files, and tidal volume, total respiratory pressure,
respiratory rate, oxygen saturation and air leak amount were obtained
from the ventilation monitor.

Richmond Agitation and Sedation Scale (RASS): The agitation
levels of patients were monitored with the RASS. Sessler et al.?® per-
formed its validity and reliability studies in adult intensive care
patients in 2002. The scale was adapted to Turkish.?” The RASS was
preferred because it has the highest agreement between practitioners
and is easy to apply.?® The RASS is a 10-point scale, with scores rang-
ing from +4 to —5. Positive RASS scores refer to agitated patients,
while negative RASS scores refer to sedated patients or patients in a
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Enrollment

Assessed for eligibility (n=93)

Excluded (n=17)
Not meeting inclusion criteria (n=11)
Declined to participate (n=6)

Randomised (n=76)

l

Allocation

l

l

Allocated to intervention (n=39)
The patient listened to music for 30
minutes during CPAP

l

Allocated to control (n=37)
Only CPAP was applied to the patient.

l Follow up l

Gave up listening to music (n=2)
Discontunied CPAP (n=2)

Transferred from intensive care to clinic (n=1)
Discontunied CPAP (n=1)

| |

Analyzed (n=35)
Excluded from analyzed (n=0)

FIGURE 1 Flow diagram of the study.

coma. As sedated patients were not included in the present study,
only scores between O and 4 were evaluated. The RASS scoring is
done by observation and verbal request to the patient. The evaluation
is as follows: if the patient is generally aggressive and poses a danger
to the staff, +4 points are given. Pulling or removing the tube and uri-
nary catheter or aggressive behaviours towards personnel are scored
as +3 points, while repetitive aimless movements or the lack of venti-
lation coordination are given +2 points. Worried but no aggressive or
violent movements are given +1 point, whereas alert and calm states
are scored as O points.

Music patients listened to: Music was created by a specialist who
was a music therapist and a vocal artist. Four audio recordings with

Analyzed (n=35)
Excluded from analyzed (n=0)

relaxing and appropriate rhythms were compiled from the artist's
audio archive for patients who underwent CPAP therapy, and these
recordings were combined into a single 30-min audio recording. The
prepared audio recording was uploaded to the MP3 player via Blue-
tooth, and the patient listened to it with on-ear headphones. Decon-
tamination measures were taken.

3.5 | Outcomes

The outcome measures of the study were agitation level and compli-
ance with CPAP. The agitation level was measured by the RASS.
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CPAP compliance was evaluated according to respiratory rate, oxygen
saturation and the amount of air leakage from the ventilation monitor.
Measurements were made before CPAP, at the 1st, 15th and 30th
minutes of CPAP.

3.6 | Study procedures

As this study took place in a setting involving patients with infec-
tious diseases, the researcher wore protective clothing and equip-
ment before initiating the intervention. Interventions and data
collection were conducted between 18:00 and 22:00 when treat-
ment and care practices decreased and visits were limited. After
evaluating the patient's condition and obtaining his/her consent,
the RASS scores were determined and recorded by observation in
the intervention group before the initiation of CPAP. Respiratory
rate and oxygen saturation values were taken from the ventilator
monitor. Before starting CPAP, the patient wore headphones, and
the MP3 player volume was set so that the patient could hear the
music and would not be disturbed. After the intervention was initi-
ated upon selecting the CPAP mask suitable for the patient's facial
structure, music was also started. While the patient was listening
to music during CPAP, respiratory rate (min), oxygen saturation (%)
and mask air leak amount (I/min), defined as treatment compliance
parameters, were taken from the ventilation monitor at the 1st,
15th and 30th minutes, and the RASS scores were determined and
recorded by observation.

To compare the groups' initial characteristics, tidal volume
(mL) and total respiratory pressure (cmH,0) values were recorded
from the ventilation monitor at the 1st minute of CPAP. These
values were determined by the doctor according to the patient's
requirements and adjusted to the ventilator. Study-related obser-
vations were terminated after 30 min, and the patient continued
CPAP therapy. Listening to music was continued depending on the
patient's request. In the control group, CPAP and measurements
were performed in the order in the intervention group, before
CPAP, at the 1st, 15th and 30th minute of CPAP, but the patient
did not listen to music.

3.7 | Statistical analysis

The study's statistical analysis was carried out in version 25.0 of the
SPSS program. Normal distribution was evaluated with Kolmogorov-
Smirnov normality test and it was determined that the parameters
showed a normal distribution. In comparing the groups' characteris-
tics, chi-square analysis was performed to assess for any significant
differences in the categorical variables and the independent sample
t-test was conducted for continuous variables. Repeated measures
ANOVA was used to compare the dependent variables of the study
within the group, and the independent sample t-test was used for
intergroup comparisons. p-values lower than 0.05 were considered

significant.
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4 | RESULTS

Ninety-three patients were evaluated for eligibility over 122 days
between September and December 2021. As 11 patients did not meet
the inclusion criteria and six patients did not agree to participate in
the study, they were not included in the study. Seventy-six patients
were eligible for inclusion in the study and were randomized to the
study groups. Four patients in the intervention group and two
patients in the control group could not complete the study. The data
of 70 patients who completed the study (35 patients in each group)
were analysed (Figure 1).

The mean age of the patients in the intervention group was
60.06 + 16.02 years, 46.3% were female and 50.9% were married.
The mean age of the patients in the control group was 65.03 +
15.19 years, 53.7% were female and 53.3% were single. When the
mean age, sex and marital status of the intervention and control
groups were compared, it was observed that the difference was not
statistically significant (t = —-1.33, p =.187; x> =0.530, p=.467;
X% = 0.085, p = .771 respectively). When the ventilation-related char-
acteristics of the patients in both groups were compared between the
groups, no significant difference was identified between the duration
of CPAP support before the study, the mean tidal volume and total
respiratory pressure (t=0.581, p=.566; t=0.77, p=.444;
t = 0.68, p = .499 respectively), (Table 1).

Table 2 presents the intra- and inter-group comparison of the
mean RASS scores of the groups according to the measurement times.
The mean RASS score of the patients in the intervention group was
2.14 £ 0.69 before CPAP, 1.63 + 064 at the 1st minute, 0.89 + 0.58 at
the 15th minute and 0.74 + 0.61 at the 30th minute. The mean RASS
score of the patients in the control group was 2.06 + 0.53 before
CPAP, 1.80 + 0.58 at the 1st minute, 1.43 + 0.60 at the 15th minute
and 1.46 + 0.61 at the 30th minute of CPAP. A statistically significant
difference was identified between the mean RASS score of the patients
in the intervention and control groups according to the measurement
times (F = 208.53, p < .001; F = 384.57, p < .001 respectively). Consid-
ering the mean RASS scores between the groups, a statistically signifi-
cant difference was observed between the 15th and 30th minute of
CPAP (t = —3.81,p < .001; t = —4.89, p < .001 respectively), (Table 2).

Table 3 contains the intra- and inter-group comparison of the
treatment compliance parameters of the intervention and control
groups according to the measurement times. The mean respiratory
rate of the patients in the intervention group was 32.80 + 6.17
before CPAP and 23.60 + 5.26 at the 30th minute. The respiratory
rate of the control group patients was 31.37 + 4.71 before CPAP
and 27.94 + 6.14 at the 30th minute of CPAP. The difference
between the mean respiratory rates of the patients in the interven-
tion and control groups was statistically significant in the intra-
group comparisons (F = 1165.11, p < .001; F = 1258.49, p < .001
respectively). In the inter-group comparisons, a statistically signifi-
cant difference was determined in favour of intervention group at
the 15th and 30th minute of CPAP (t = —2.47,p < .001;t = -3.17,
p < .001 respectively). The mean SpO, percentage of the patients
in the intervention group was 77.86 + 6.97 before CPAP, 87.80 +
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TABLE 1 Comparison of individual and ventilation-related characteristics of patients.
Intervention group (n = 35) Control group (n = 35) Test

Variables n % n % X p
Sex 0.530 467

Female 19 46.3 22 53.7

Male 16 55.2 13 44.8
Marital Status 0.085 771

Married 28 50.9 27 49.1

Single 7 46.7 8 53.3
Educational Status 0.784 .853

Primary school 12 48.0 13 52.0

Middle school 9 474 10 52.6

High school 9 60.0 6 40.0

College 5 45.5 6 54.5

Intervention group (n = 35) Control group (n = 35) Test

Variables XxSS X+SS t p
Age (year) 60.06 * 16.02 65.03 £ 15.19 -1.33 .187
Body mass index (kg/m?) 27.31+3.84 27.60 + 498 -0.26 .789
Glasgow Coma scale score 14.20 £ 1.23 13.97 +1.24 0.77 443
Duration of CPAP support (h) 12.06 + 3.41 11.63 +2.72 0.581 566
The mean tidal volume (mL) 694.0 + 236.56 732.43 £ 176.50 0.77 444
Total respiratory pressure (cmH,0) 20.77 + 3.45 20.29 + 2.39 0.68 499

Note: x%: Chi-Square. t = independent sample t-test. p-values lower than .05 were considered significant.

TABLE 2

times.
RASS by measurement Before the 1st minute of the
times intervention intervention
Groups XSS XSS
Intervention group 2.14 + 0.69 1.63 £ 064
Control group 2.06 £0.53 1.80 + 0.58
Test and p values t=0.57 t=-1.16

p=.56 p=.24

Intra-group and inter-group comparison of the mean RASS scores of the intervention and control groups according to measurement

15th minute of the 30th minute of the

; X X X Test

intervention intervention R
X+SS X+SS F p
0.89 +0.58 0.74 +0.61 208.53 .001
1.43 + 0.60 146 £ 0.61 384.57 .001
t=-381 t=-4.89

p =.001 p =.001

Note: F: Repeated measures ANOVA. p-values lower than .05 were considered significant. Bold values are statistically significant.

4.81 at the 1st minute, 93.09 + 3.14 at the 15th minute and
9446 £ 2.97 at the 30th minute. The mean SpO, percentage
of the control group patients was 78.20 + 6.43 before CPAP,
86.77 + 4.37 at the 1st minute, 90.83 £ 4.11 at the 15th minute and
91.60 + 3.86 at the 30th minute of CPAP. The SpO, percentage of
the patients in the intervention and control groups differed statisti-
cally significantly among the intragroup mean scores (F = 20127.55,
p <.001; F=19559.98, p <.001 respectively). In the inter-group
comparisons, a statistically significant difference was found in
favour of intervention group at the 15th and 30th minutes of CPAP
(t =257, p<.001; t=3.46, p<.001 respectively). The amount
of mask air leak in the intervention group patients was
16.54 + 11.63 at the 1st minute, 10.77 + 8.71 at the 15th minute

and 9.00 * 8.67 at the 30th minute of CPAP. The mean mask air leak
amount of the patients in the intervention group differed statisti-
cally significantly in intra-group comparisons (F = 66.74, p < .001
respectively). The mean mask air leak amount of the patients in the
control group was 18.11 + 13.16 at the 1st minute, 18.77 + 13.56 at
the 15th minute and 20.03 + 14.14 at the 30th minute of CPAP.
The intra-group comparison revealed that the mean amount of mask
air leak in the control group increased, and this increase was statisti-
cally significant (F = 72.46, p < .001 respectively). In the inter-group
comparisons, the difference in the mean amount of mask air leak
was found to be statistically significant in favour of intervention
group at the 15th and 30th minute of CPAP (t = —2.93, p < .001;
t = —3.93; p < .001 respectively), (Table 3).
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TABLE 3
measurement times.

Before the

1st minute of the

BAGN Nursing in Critical Care ] WI1LEY-L 3¢

Intra-group and inter-group comparison of treatment compliance parameters in the intervention and control groups according to

15th minute of the 30th minute of

intervention intervention intervention the intervention Test
Compliance Parameters Groups X+SS X+SS X+SS X+SS F p
The mean respiratory Intervention 32.80 + 6.17 28.40 +5.26 25.37 £ 4.82 23.60 £ 5.26 1165.11 .001
rate (min) Control 31.37+471  29.23%552 28.46 + 5.58 27.94 + 6,14 1258.49 .001
Test t=1.08 t=-0.64 t=-247 t=-3.17
p=.28 p=.52 p =.001 p =.001
SpO, (%) Intervention 77.86 £ 6.97 87.80 +4.81 93.09 £ 3.14 94.46 +2.97 20127.55 .001
Control 78.20 £ 6.43 86.77 £ 4.37 90.83 +£4.11 91.60 + 3.86 19559.98 .001
Test t=-0211 t=0.93 t=2.57 t=23.46
p=.83 p=.35 p =.001 p =.001
The amount of mask Intervention - 16.54 + 11.63 10.77 £ 8.71 9.00 + 8.67 66.74 .001
air leak (L/min) Control - 18.11 £ 13.16 18.77 + 13.56 2003 £ 14.14 7246 001
Test - t=-0.52 t=-293 t=-393
p=0.59 p =.001 p =.001

Note: Bold values are statistically significant.

5 | DISCUSSION

The results of an experimental study conducted to determine the
effect of music on CPAP compliance and agitation levels of patients in
need of respiratory support in the COVID-19 intensive care unit were
discussed in light of the literature.®14-18:21.22.29-37

The age, sex, education level, marital status, BMI, GCS, CPAP
duration, tidal volume and respiratory pressure characteristics of
the patients included in the study were similar in the intervention
and control groups. The mean age of the patients varied between
60 and 65 years. It has been reported that older persons are more
affected by COVID-19, and the mean age of patients hospitalized
in intensive care units is 65 and above.?? The mean BMI scores of
the patients were above 25 in both groups. Studies conducted on
COVID-19 cases have stated that admission to the intensive care
unit, the incidence of pneumonia, the need for intubation and the
length of hospital stay increase in patients with high BMI.2° The
ventilation-related characteristics of the patients determined in
the initial measurements were similar in the intervention and con-
trol groups. This situation was evaluated positively in terms of
associating the research results with the intervention conducted
on the intervention group.

In the intervention and control groups, the mean RASS scores
decreased within the group according to the measurement times. The
agitation status of the group which listened to music almost disap-
peared at the 15th and 30th minutes. Although a significant improve-
ment was achieved in the control group over time, the patients were
still agitated at the 30th minute. The passing time is an important fac-
tor in ensuring patients' compliance with CPAP, and the improvement
of oxygenation also reduces the agitation levels of patients.® There-
fore, the decrease in the agitation levels of both groups was inter-
preted as an expected case. In this study, the agitation levels of the
patients in the intervention group decreased, whereas the mean RASS
scores did not reach the sedation limit, and the patients calmed down

without sedation. While it is a positive situation that patients receiv-
ing NIMV are calm, the increased tendency to sedation is among the
IMV indications. The main striking result of this study is that, in inter-
group comparisons, the agitation level of the group which listened to
music decreased significantly compared with the control group as of
the 15th minute. Appropriately selected music is known to reduce
catecholamine release, have an anxiolytic effect and help calm and
relax.t”3132 |n the multi-session music application performed by Dalli
et al.,*® the RASS scores of the patients who underwent mechanical
ventilation also decreased. A systematic review carried out by Sazak

etal,®

investigating the music intervention in intensive care patients,
reported that music positively affected anxiety, sedation, pain and
comfort levels in intensive care patients. It has been emphasized that
music should be listened to for a minimum of 30 min for physical and
psychological effects on the organism. In this research, the effect of
music on agitation was observed after 15 min, and this result on the
duration of effect is consistent with the literature. In the study con-
ducted by Messika et al.,** it was stated that 30 min of music inter-
vention decreased the systolic and mean arterial pressure of patients
because of the relaxing and anxiolytic effects of music. In our study,
the decrease in the agitation levels of the patients in the music group
may be because of the relaxing and anxiolytic effects of music and the
lower secretion of stress hormones in patients exposed to music.*®
SpO,, respiratory rate and mask air leak amount were taken as indi-
cators of the groups' CPAP compliance.* The mean SpO, value signifi-
cantly increased in an intra-group manner in the intervention and control
groups. This increase is definitely associated with respiratory support
and oxygen therapy provided to patients. On the other hand, it is seen
that the mean SpO, value of the intervention group reached normal
values more than the control group as of the 15th and 30th minute,
which can be explained by the patient's compliance with CPAP owing to
the music listened to during the intervention. A study conducted by
Ciftci and Oztunc® in an intensive care unit reported that music
increased SpO, values. When the oxygen level in the tissues reaches a
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sufficient level and the oxygen need decreases, the respiratory rate
decreases. This fact can explain the decrease in the respiratory rate of
the intervention and control groups. In the study, the decrease in the
mean respiratory rate of the patients in the intervention group in favour
of the intervention group at the 15th and 30th minute was associated
with the calming and synchronizing effects of the music that the patients
listened to. There is some evidence showing that organisms’ rhythms are
synchronized with the rhythm of music.2%?2 In this study, the number of
beats/rhythms per minute of the music that the patients listened to was
at a rhythm similar to the normal respiratory rate. We think that this situ-
ation helps patients breathe synchronously with music and hence helps
reduce the respiratory rate. Many studies conducted in intensive care
units in the literature have reported that listening to music positively

affects respiratory rate values but does not affect SpO, values.2”3435

Yilmaz et al.3¢

stated that listening to music did not affect the respiratory
rate but increased SpO, in patients treated in the intensive care unit and
under MV support. Messika et al.»* examined patients with respiratory
distress in three groups, music, sensory deprivation and control. As a
result of the research, no difference was indicated between the groups
in terms of respiratory distress.}* Messika et al.}* explained this situation
by the fact that the 30-min music duration was too short to affect respi-
ratory distress or that the patient chose the music genre and music set-
tings. In this study, the effect of music at the 15th and 30th minute does
not support the first interpretation of Messika et al.** In our study, music
was chosen for therapeutic purposes and was not left to the patient's
choice, which may be the reason for the difference in results. However,
we think that more studies are needed on the effects of leaving or not
leaving music choice to patients.

When the intra and inter group comparisons of the mask air leak
value of the groups according to the measurement times are exam-
ined, it is observed that the mean score of the mask air leak amount
of the patients in the intervention group decreased significantly and
increased significantly in the control group at the 15th and 30th
minute. The pain caused by the pressure on the face because of the
CPAP mask and the feeling of suffocation caused by compressed air
can cause the patient to move the CPAP mask, resulting in air leak
from the mask. The decreased mean score of mask air leak amount of
the patients in the intervention group during the intervention can be
explained by the fact that the patients' attention is diverted, they are
relaxed, calmed and enouraged to comply with CPAP via music.

Studies have suggested that low-pitched and calming music sup-
ports relaxation and diverts attention.'?3” The significant increase in
the amount of air leak in the control group was associated with the
anxiety, agitation, claustrophobia, fear, worry and pain experienced by
the patients during CPAP and the high frequency of touching the
mask during the intervention.

Considering that compliance with CPAP increases the effective-
ness of treatment, reduces the need for IMV and protects the
patient from IMV complications, it is assumed that this study, which
reveals the effects of music listened to during the intervention on
the agitation levels of patients and their compliance with CPAP, sig-
nificantly contributes to the literature, patients and health

institutions.

BILGILI and BALCI AKPINAR

6 | LIMITATIONS

The most important limitation of the present study is that the patients
and outcome assessors were not blinded and the study was conducted in
a single centre. Therefore, there is a risk of bias in the study. The results
of this study can be generalized to intensive care patients with similar
characteristics to the patients included and to the music used in our
study. This study was registered retrospectively after the beginning of

data collection.

7 | RECOMMENDATIONS OR
IMPLICATIONS FOR PRACTICE AND/OR
FURTHER RESEARCH

It is common for patients receiving CPAP to be unable to comply with
the procedure and feel agitated. Music can be used as a non-
pharmacological nursing intervention to facilitate the compliance of
patients who need respiratory support with CPAP, manage agitation
and ensure effective ventilation. To this end, it may be recommended
to prefer music genres with no lyrics but a slow rhythm and calming
effects and repeat the research in different patient groups receiving

CPAP and in different music genres in the future.

8 | CONCLUSION

The study determined that the agitation level, respiratory rate and mask
air leakage amount decreased, while oxygen saturation increased at the
15th and 30th minute in patients who listened to music during CPAP. It
was concluded that listening to music during CPAP decreased the agita-

tion level of the patients and increased their CPAP compliance.
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