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Te aim of this study was to identify factors afecting the noise management performance of adult intensive care unit (ICU) nurses
in Korea. Te ICU environment is exposed to various types of noises due to the use of medical devices for the treatment of
critically ill patients. Te noise has an adverse efect on nurses’ health and their nursing performance, which might potentially
threaten patient safety. A cross-sectional study was conducted with a total of 148 nurses working in adult ICUs from two
university hospitals in Korea. Data were collected using self-administered questionnaires, which included various aspects such as
noise knowledge, response to noise, patient safety culture, and noise management performance. Multiple regression analysis
revealed that teamwork (β� 0.33, p � 0.004), patient safety policy, and procedure (β� 0.25, p � 0.037), which were subscales of
patient safety culture, as well as frequency of noise experience (β� 0.16, p � 0.030) were signifcant factors afecting adult ICU
nurses’ performance of noise management.Tis study provides a signifcant basis for promoting adult ICU nurses’ performance in
noise management. A structured policy and procedure for noise management should be established for reducing noise in adult
ICUs. In terms of nursing education, it is necessary to consider and develop team-based training programs to promote noise
management performance in the ICU. Nurse managers and nursing organizations should consider how to create conditions in
which nurses can recognize the importance of noise reduction and perform well in noise management.

1. Introduction

Noise in the intensive care unit (ICU) is a result of various
sources, including staf activities and the use of medical
devices, along with structural noise from the air conditioning,
heating, and ventilation systems [1]. Te ICU environment is
exposed to various types of noises due to the constant use of
medical devices for 24-hour intensive monitoring and
treatment of critically ill patients, as well as the presence of
healthcare providers [2]. Noise is an unwanted sound from
the subjective point of view of an individual [3] and adversely
afects the physiological and psychological state of an indi-
vidual or group [4]. According to the noise management
guidelines of the World Health Organization (WHO), the
average noise level in an ICU should not exceed 35 dBA

during the day, 30 dBA at night, and a maximum of 40 dBA
overall, as hospital noise may interfere with the recovery of
patients [5]. However, in Korea, the average noise level at an
adult ICU was 55 dBA or higher [6].

Te most representative causes of noise in the ICU were
found to be staf conversations and medical device alarms
[6–8]. Nurses who are constantly exposed to high levels of noise
in the ICU may experience the risks of hearing loss, anxiety,
stress, burnout, fatigue, decreased concentration and perfor-
mance, decreased attention span, and impaired judgment [9].
In addition, the efects of noise in the ICU may impede
communication between healthcare providers and patients and
delay the awareness and response of nurses to medical device
alarms, threatening patient safety [10]. Tus, efective noise
management is important for both nurses and patients.
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Noise management performance (NMP) defnes the
extent to which eforts have been made to reduce or control
noise within the past month [11]. One factor known to
infuence poor noise management in ICUs is the lack of
nurses’ knowledge regarding noise in the ICU and its efects
on the health of staf and patients [12]. Knowledge about
noise in the ICU refers to the level of knowledge regarding all
noise-related matters, such as the WHO hospital noise
guidelines, efects of noise in the ICU, noise level in the ICU,
and the main noise sources in the ICU [13]. It is, therefore,
essential for nurses managing the ICU environment to be
aware of the noise present there, which can facilitate efective
noise reduction [14].

Patient safety culture is defned as the beliefs, values, and
behavior patterns shared at the organizational, departmental,
and individual levels to minimize the harm to patients that
may occur in the process of providing healthcare services [15].
Excessive noise in the ICU may lead to stress, fatigue, dis-
traction, and inefcient communication for nurses and
doctors, creating an unsafe environment that is prone to
medical errors and threatening patient safety [16]. Nurses’
perceptions of patient safety culture infuence their attitudes
and behaviors related to patient safety performance [17].

Despite the importance of noise management, only few
studies have been conducted on this topic in Korea. Previous
studies have focused on noise levels in the ICU and patients’
perceptions of noise [18], noise level by type in adult ICUs
[6], the development of noise reduction interventions [13],
and noise experience and response to noise among patients
and nursing staf in the ICU [19]. In Western countries,
many studies related to ICU noise have been conducted on
the sources of noise and efectiveness of noise reduction
strategies [20], the efect of noise on ICU patients’ sleep
quality [21] and nurses’ health [4], efect of noise reduction
on ICU patients’ delirium [22], and so on. However, little is
known about the factors afecting the NMP of adult ICU
nurses in both Korea and Western countries. Past studies
showed that a higher level of patient safety culture in ICU
nurses was associated with higher patient safety performance
[23, 24] and better alarmmanagement performance [25, 26],
as well as a lower incidence of patient safety accidents [27].

Terefore, this study aims to (1) investigate the level of
experience of noise, knowledge of noise, response to noise,
patient safety culture, and noise management performance
of nurses working in adult ICUs in Korea and (2) identify the
factors afecting the NMP of adult ICU nurses in Korea.

2. Materials and Methods

2.1. Study Design and Sample. A cross-sectional survey de-
sign was used in this study. A convenience sampling method
was used to recruit nurses working in fve adult ICUs from
two university-afliated general hospitals in Korea. One of
the hospitals included in the study had a total of 899 beds,
with 46 adult ICU beds (including medical, surgical,
emergency, and cardiovascular ICUs). Te second hospital
had a total of 577 beds and 30 adult ICU beds dedicated to
integrated ICUs.Te nurse-to-patient ratio in the adult ICUs
of both hospitals was in the range of 1 : 2∼3. Te nurses

provided care to patients with respiratory, kidney, and
cardiovascular issues, as well as those recovering from
surgery or procedures. In both hospitals, the distance be-
tween beds in the adult ICUs was 1.5m and the distance
between the wall and the bed was 1m. Neither hospital had
implemented noise reduction facilities or devices.

Te inclusion criteria were being registered nurses who
had worked full time for more than three months in adult
ICUs. Nurses who did not provide direct care to patients
(e.g., nurse managers) were excluded.

Te sample size required for this study was calculated using
the G∗ power 3.1.9.4 program. Te minimum sample size was
141 based on an efect size of 0.15, α of 0.05, a power of 0.90,
and nine independent variables in a multiple regression. Te
target sample size was 155, considering a dropout rate of 10%.

2.2. Data Collection and Recruitment. Data were collected
from April 1 to April 20, 2022. After the study was approved,
the chief of nursing and department head nurses in both
hospitals were provided with information about the study’s
background and purpose in order to obtain their co-
operation and approval for data collection. Participants were
recruited by using information sheets in the adult ICUs at
the two hospitals. Nurses were informed about the purpose
of the study, potential risks and benefts of participation,
confdentiality, and the right to withdraw from the study at
any time. Once the nurses agreed to participate, they signed
the consent form. Te principal investigator (PI) then dis-
tributed printed questionnaires to the participants, which
included demographic information and fve diferent tools.
Te questionnaires were in Korean. Each participant was
provided a sealed opaque double envelope containing a re-
search description explaining the purpose of the study, the
confdentiality of responses, and the assurance that any
personally identifable information would not be disclosed
and used only for research purposes. Te envelope also
contained the questionnaire. After completing the ques-
tionnaire, participants returned it directly to the researcher
in a sealed state to maintain anonymity. Nurses were pro-
vided the option to complete the questionnaire either before
or after their working hours, and it took approximately 20 to
30minutes for them to fll out the questionnaire. Partici-
pants received a small gift as a token of appreciation. A total
of 152 questionnaires were obtained, with four being ex-
cluded due to insufcient responses. Consequently, the fnal
data analysis included 98 nurses from one hospital and 50
nurses from the other hospital, comprising a total of 148
nurses who had worked across three shifts.

2.3. Data Collection Tools

2.3.1. Noise Experience. Noise experience was measured
using the noise experience scale developed in 2021 by Yun
et al. [19]. Te content validity of this scale was supported by
an expert panel review; the content validity index of the scale
(scale-CVI) was 0.98 [19]. Te tool assesses the frequency of
experience and level of noise for each noise source, con-
sisting of a total of 45 items: 35 items for human factors,
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seven items for medical device factors, and three items for
environmental factors. Te frequency of experience for each
noise source was scored on a four-point Likert scale (1� “not
at all” to 4� “always”). Higher scores indicate higher fre-
quencies of experience from the noise source. Cronbach’s α
was 0.97 for all items in Yun et al.’s [19] study and 0.98 in this
study. Te noise level for each noise source was scored at 10
points (0� “no” to 10� “extremely high”). Higher scores
indicate higher levels of noise perceived. Cronbach’s α was
0.97 in Yun et al.’s study [19].

2.3.2. Noise Knowledge. Noise knowledge was measured
using the noise knowledge scale developed in 2020 by Yun,
Kwak, and Yoo [13]. Te content validity of this scale was
supported by an expert panel review; the scale-CVI was 0.94
[13]. Te tool consists of a total of 54 items. Each correct
answer was scored as 1 point, and each wrong or “I don’t
know” answer was scored as 0. Higher scores indicate higher
levels of knowledge about noise. Te Kuder–Richardson
Formula 20 (KR-20) value was 0.91 in Yun et al.’s [13] study.

2.3.3. Response to Noise. Response to noise was measured
using the response to noise scale developed in 1994 by Son [28]
and modifed in 2020 by Yun et al. [13].Te content validity of
the original scale was supported by an expert panel review;
however, the scale-CVI was not reported [28]. Moreover, the
content validity of the modifed tool was supported by an
expert panel review; the scale-CVI was 0.92 [13]. Te tool
consists of a total of 30 items: 17 items for physiological re-
sponse and 13 items for emotional response, for a total of 10
points (0� “strongly disagree” to 10� “strongly agree”). Higher
scores indicate higher levels of response to noise. Cronbach’s α
was 0.95 in Yun et al.’s [13] study.

2.3.4. Patient Safety Culture. Patient safety culture was
measured using the patient safety culture scale developed in
2015 by Lee [15]. Te content validity of this scale was
supported by an expert panel review; the scale-CVI was 0.96.
Te construct validity was supported by confrmatory factor
analysis, explaining 56.3% of the total variance for seven
factors [15]. Te tool consists of a total of 35 items in seven
subscales with nine items for leadership, six items for
teamwork, fve items for patient safety knowledge/attitude,
four items for patient safety policy/procedure, four items for
a nonpunitive environment, four items for a patient safety
improvement system, and three items for patient safety
priority. Each item was scored on a fve-point Likert scale
(1� “strongly disagree” to 5� “strongly agree”). Higher
scores indicate higher levels of patient safety culture.
Cronbach’s α was 0.93 in Lee’s [15] study.

2.3.5. Noise Management Performance. Noise management
performance was measured using the NMP scale developed
in 2019 by Kim, Son, and Kang [11]. Te original scale was
developed based on the neonatal ICU environment, con-
sisting of a total of 18 items. Te content validity of this scale
was supported by an expert panel review; however, the scale-

CVI was not reported [11]. We modifed the scale based on
literature related to ICU noise. Te modifed scale was
validated through an expert panel review, consisting of one
nursing professor, fve ICU head nurses, and two ICU nurses
with more than 10 years of nursing experience. Each item
was scored on a 4-point Likert scale (1� “not relevant,”
2� “somewhat relevant,” 3� “quite relevant,” and 4�

“highly relevant”), and the CVI was calculated. Each item’s
CVI was calculated by experts, giving a rating of either 3 or 4
on the 4-point scale. Te scale-CVI was calculated using the
average of the item-CVI scores. Te item-CVI ranged from
0.87 to 0.90 and the scale-CVI was 0.96, indicating good
validity [29]. Te fnal modifed scale included a total of 23
items and each item was scored on a 5-point Likert scale
(1� “never” to 5� “always”). Higher scores indicate higher
levels of NMP. Cronbach’s α was 0.73 in Kim et al.’s
[11] study.

2.4. Data Analysis. Te data from this study were analyzed
using IBM SPSS Statistics for Windows, Version 27.0.
Armonk, NY: IBM Corp [30]. Descriptive statistics were
used to assess the characteristics of participants and vari-
ables. An independent t-test and one-way ANOVA were
used to analyze the diferences in NMP, according to par-
ticipants’ characteristics followed by a post-hoc test using
Schefé’s test. Pearson’s correlation coefcient was used to
examine the correlations between NMP and variables. Fi-
nally, a hierarchical multiple regression analysis was con-
ducted to examine the factors afecting the NMP of adult
ICU nurses.

2.5. Ethical Considerations. Tis study was approved by the
Institutional Review Board of each hospital (No. 2021-08-
026-003 and No. 2021-09-009-004). Informed consent was
obtained from all study participants.

3. Results

3.1. Characteristics of Study Participants. A total of 148
nurses participated in this study. Te mean age of the
participants was 28.36± 4.29 years. Most participants were
female (91.9%), unmarried (77.0%), and had a bachelor’s
degree or lower (90.5%). Te participant’s mean years of
nursing experience were 5.52± 4.34 years, and their mean
years of adult ICU experience were 4.23± 2.30 years. Only 35
of the 148 participants (23.6%) reported the implementation
of quiet time in the ICU, which refers to the practice of
reducing therapeutic activities that contribute to noise,
dimming the lights, and speaking softly during the night
shift compared to the day and evening shifts in order to
encourage inpatients to sleep well. Te majority of nurses
who implemented quiet time (65.7%) did so between 12 a.m.
and 5 a.m., while approximately half of them (51.4%)
implemented quiet time between 12 a.m. and 6 a.m. Re-
garding noise management education, most participants
(99.3%) had not received any education for ICU noise
management. Most participants (75.7%) reported that noise
management education was needed (see Table 1).
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3.2.DescriptiveStatistics ofVariables. Table 2 shows themean
scores of noise experience, noise knowledge, response to noise,
patient safety culture, and NMP. Te mean score of the fre-
quency of experience with noise sources was 3.06± 0.62, and
the highest mean score was for medical device factors
(3.41± 0.62). Te mean score of the noise level for noise
sources was 4.74± 1.55, and the highest mean score was for
medical device factors (5.96± 1.87). Te mean score of noise
knowledge was 28.91± 9.98, with a correct answer rate of 54%.
Temean score of response to noise was 4.89± 2.32 and that of
emotional response to noise (5.42± 2.55) was greater than that
of physiological response (4.22± 2.29). Te mean score of
patient safety culture was 3.52± 0.49; the highest mean score
was for patient safety knowledge/attitude was 3.86± 0.66, and
the lowest mean score was for patient safety priority
(2.86± 0.70). Te mean score of the NMP was 3.45± 0.64.
Additionally, the mean scores of the frequency of experience
and noise level for each noise source are included in
Supplementary 1.

3.3. Reliability of Tools. In this study, the reliability of the
tools was evaluated using Cronbach’s α and KR-20 values.
Te sample size was appropriate to assess the tools’ reliability

based on the recommendation of Kennedy [31]. Cronbach’s
α was 0.97 for noise experience, 0.98 for response to noise,
0.93 for patient safety culture, and 0.91 for NMP.Te KR-20
value was 0.93 for noise knowledge, indicating high re-
liability and internal consistency of the measurement tools
used in the study.

3.4.Diferences inNMPAccording toParticipants’Characteristics.
As shown in Table 3, there was a signifcant diference
between NMP and the need for noise management edu-
cation (t� 2.66, p � 0.009). No signifcant diference was
found in other participants’ characteristics.

3.5. Correlation between NMP and Factors. Te NMP was
correlated with the frequency of noise experience (r� 0.20,
p � 0.013), noise knowledge (r� 0.21, p � 0.009), response
to noise (r� 0.23, p � 0.005), and patient safety culture
(r� 0.50, p< 0.001) (see Table 4).

3.6. Factors Afecting NMP. Factors afecting the NMP of
adult ICU nurses were identifed using multiple regression
analysis. Te need for noise management education was

Table 1: Characteristics of study participants (N� 148).

Characteristic Category n (%) M± SD

Age (years)

<25 30 (20.3) 28.36± 4.29
25 to 29 75 (50.7)
30 to 34 22 (14.9)
≥35 21 (14.2)

Gender Female 136 (91.9)
Male 12 (8.1)

Marital status Unmarried 114 (77.0)
Married 34 (23.0)

Education level Bachelor’s or lower 134 (90.5)
Master’s or higher 14 (9.5)

Position Staf nurse 143 (96.6)
Charge nurse 5 (3.4)

Working experiences as a RN (years)

<1 15 (10.1) 5.52± 4.34
1 to<3 43 (29.1)
3 to<5 21 (14.2)
≥5 69 (46.4)

Adult ICU experience (years)

<1 20 (13.5) 4.23± 2.30
1 to<3 47 (31.8)
3 to<5 29 (19.6)
≥5 52 (35.1)

Working unit

Medical ICU 41 (27.7)
Surgical ICU 36 (24.3)

Emergency ICU 30 (20.3)
Integrated ICU 29 (19.6)

Cardiovascular ICU 12 (8.1)

Quiet time Yes 35 (23.6)
No 113 (76.4)

Experience of noise management education Yes 1 (0.7)
No 147 (99.3)

Need for noise management education Yes 112 (75.7)
No 36 (24.3)

Note. RN� registered nurse.
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Table 2: Descriptive statistics of variables (N� 148).

Variable Range M± SD
Noise experience

Frequency of experience for noise source

Human factor 1–4 3.00± 0.64
Medical device factor 3.41± 0.62
Environmental factor 0.97± 0.83

Total 3.06± 0.62

Noise level for noise source

Human factor 0–10 4.55± 1.54
Medical device factor 5.96± 1.87
Environmental factor 4.73± 1.55

Total 4.74± 1.55
Noise knowledge 0-1 0.54± 0.18

Response to noise
Physiological 0–10 4.22± 2.29
Emotional 5.42± 2.55

Total 4.89± 2.32

Patient safety

Leadership 1–5 3.62± 0.71
Teamwork 3.72± 0.63

Patient safety knowledge/attitude 3.86± 0.66
Patient safety policy/procedure 3.53± 0.72
Nonpunitive environment 3.26± 0.83

Patient safety improvement system 3.30± 0.74
Patient safety priority 2.86± 0.70

Total 3.52± 0.49
Noise management performance 1–5 3.45± 0.64

Table 3: Diference in noise management performance according to participants’ characteristics (N� 148).

Characteristic Category M± SD t/F p

Age (years)

<25 3.56± 0.51 0.77 0.514
25 to 29 3.41± 0.62
30 to 34 3.35± 0.80
≥35 3.56± 0.71

Gender Female 3.48± 0.64 1.60 0.111
Male 3.17± 0.66

Marital status Unmarried 3.48± 0.65 0.33 0.744
Married 3.44± 0.64

Education level Bachelor’s or lower 3.45± 0.64 −0.15 0.880
Master’s or higher 3.48± 0.65

Position Staf nurse 3.44± 0.65 1.02 0.308
Charge nurse 3.74± 0.32

Working experiences as a RN (years)

<1 3.45± 0.57 1.33 0.267
1 to<3 3.59± 0.49
3 to<5 3.27± 0.67
≥5 3.42± 0.72

Adult ICU experience (years)

<1 3.42± 0.82 0.59 0.622
1 to<3 3.42± 0.82
3 to<5 3.34± 0.55
≥5 3.44± 0.68

Working unit

Medical ICU 3.44± 0.60 0.09 0.986
Surgical ICU 3.41± 0.66

Emergency ICU 3.49± 0.51
Integrated ICU 3.47± 0.68

Cardiovascular ICU 3.49± 0.98

Quiet time Yes 3.54± 0.57 0.92 0.358
No 3.42± 0.66

Need for noise management education Yes 3.53± 0.59 2.66 0.009
No 3.21± 0.74
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input into Model 1. Variables such as the frequency of noise
experience, response to noise, noise knowledge, and patient
safety culture were input into Model 2. Te result of the
Durbin–Watson statistic was 2.330, suggesting no auto-
correlation between error terms. As a result of calculating
the standardized residuals, all values were found to be within
±3 except for two values, assuming a normal distribution of
error terms. Te tolerance was 0.32 to 0.88 and the variance
expansion factor (VIF) was 1.13 to 3.16, indicating no
multicollinearity between the independent variables.

As a result of the analysis, the variable that had a signif-
icant efect on NMP in Model 1 was the need for noise
management education (β� 0.22, p � 0.007), explaining 4.0%
of the variance. In Model 2, the variables that signifcantly
afected NMP included teamwork (β� 0.33, p � 0.004) and
patient safety policy and procedure (β� 0.25, p � 0.037),
which were subscales of patient safety culture, as well as
frequency of noise experience (β� 0.16 p � 0.030), explaining
33.9% of the variance (see Table 5).

4. Discussion

Tis study aimed to investigate the level of experience with
noise, knowledge of noise, response to noise, patient safety
culture, and NMP among nurses working in adult ICUs in
Korea and to identify the factors afecting the NMP of these
nurses. Among the major fndings of the study, the noise
generated by medical devices was identifed as a major noise
source experienced by ICU nurses. Moreover, nurses tended
to respond more emotionally than physically to the noise.
Finally, factors such as teamwork, patient safety policies and
procedures related to patient safety culture, and the fre-
quency of noise experience were found to be signifcant
factors afecting the NMP of adult ICU nurses in Korea.

Tis study revealed the noise sources of adult ICUs,
nurses’ responses to noise, and factors afecting the NMP of
adult ICU nurses.Temajor source of noise in an adult ICU,
which was experienced and perceived by nurses, was as-
sociated with medical device factors such as alarm sounds
from various machines. Tese results were consistent with
those of previous studies [18, 19]. Kim and Park [18] re-
ported that the highest average noise was at 73.2 dBA for the
operating sounds of the nebulizer, followed by syringe pump
alarms at 72.6 dBA, and the cause of noise at night being the
sounds from medical devices. Bach, Berglund, and Turk [32]
found that 80 to 99% of medical device alarms were in-
correctly activated. Te easiest and most practical way to
reduce the occurrence of false alarms in medical devices is to
individualize alarm settings for the condition of each patient
[2]. Terefore, interventions are needed to manage and
improve the medical device alarm system in adult ICUs in
association with human, technical, and organizational
factors.

Consistent with previous research [19], nurses’ emo-
tional response to noise was greater than their physiological
response to it. Exposure to noise in the ICU may cause
psychological reactions such as anxiety, stress, misjudgment,
decreased work performance and concentration, and
communication disturbance in ICU nurses [10], as well as

physiological responses such as tension, headaches, fatigue
[33], and increased heart rate [34]. Since noise in the ICU
negatively afects not only the behavior of nurses but also
overall health, including physiological, emotional, and
cognitive health [35], it is necessary to implement robust
approaches to reduce noise in the ICU.

Te nurses’ mean score of NMP was above average,
suggesting that ICU nurses were aware of the importance of
noise management and tried to reduce noise for patients.
Our results are hard to compare with previous studies due to
the scarcity of studies using the same measure. However,
Yun et al. [13] found that the mean score of NMP increased
after the noise reduction intervention program for ICU
nurses. Tus, efective strategies and eforts to reduce noise
in adult ICUs are needed.

In this study, there was a signifcant diference in nurses’
NMP according to the need for noise management educa-
tion, which was higher in the group that agreed with this
need than in the group that disagreed. However, it was
difcult to compare these results due to the absence of
previous studies on the same topic. Nevertheless, consid-
ering that all participants, except one, did not have any
experience in noise management education in this study,
most participants seemed to have agreed with the need for
education.

Tis study found that teamwork, patient safety policy and
procedure, and the frequency of experience with noise sources
were signifcant factors afecting the NMP of adult ICU
nurses. Te most infuential factor was nurses’ teamwork,
which was a domain of patient safety culture. Teamwork
involves cooperation that supports and encourages one an-
other to adhere to patient safety principles in conducting
work and participate directly in improving patient safety [15].
Johansson et al. [12] suggested that discussing noise issues
through regular team meetings and encouraging and sharing
noise reduction actions were a goodway to reduce noise in the
ICU. A high level of teamwork has a positive efect on
achieving treatment goals by coordinating nursing work
performance, managing the treatment process, and con-
necting patients and nurses [36]. Terefore, achieving noise
reduction as a common goal for the entire ICU team can be an
efective strategy.

Patient safety policy and procedure, a domain of patient
safety culture, were identifed as the second infuencing
factor in NMP. Patient safety policy and procedure are
structured to efectively prevent medical errors and are well
communicated and established at the clinic [15]. To ensure
patient safety, it is necessary to develop a system that
minimizes the harm that errors cause to patients [37].
Graham and Cvach [38] reported that standardization of
monitor alarm training at the hospital level and imple-
mentation of the monitoring protocol increased the monitor
alarm management performance of ICU nurses and reduced
false alarms by 43% compared to before the interventions. In
addition, the Joint Commission [39] suggested the estab-
lishment of a safe alarm sound system according to the
situation of medical institutions, recommending the es-
tablishment of systematic policies and procedures for alarm
sound management. Tus, it is necessary to establish patient
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safety policy and procedure related to noise at the hospital
level to create an organizational patient safety culture and to
manage noise reduction efectively.

Te frequency of experience with noise sources was
found to be the third infuencing factor for NMP. In this
study, the frequency of experience with noise sources was the
highest for medical device factors. Lewandowska et al. [40]
reported that healthcare providers exposed to frequent
medical device alarms deviated from the original purpose of
the alarms, experienced disruption in their workfow, and
made frequent mistakes due to omission of confrmation,
negligence, and poor concentration. However, this is in-
consistent with the results of this study. In this study, the
highest score of NMP was for “I made an efort to imme-
diately resolve the medical device alarms,” followed by “If
the medical device made an inappropriate sound, I tried to
fx it immediately or requested a repair,” and “When various
bells were ringing, I tried to resolve them immediately.”
Moreover, in this study, the major source of noise included
medical device factors, which also had a high level of NMP.
Tis fnding indicates that a higher frequency of experience
with each noise source among adult ICU nurses is associated
with a higher level of NMP for the noise source. However,
further study is needed to determine the efect of the fre-
quency of experience with noise sources on NMP in the
adult ICU.

4.1. Implications for Nursing Management. Te study fnd-
ings suggest that teamwork and patient safety policy and
procedure-related patient safety culture, as well as the fre-
quency of experience with noise sources, are signifcant
determinants of adult ICU nurses’ performance in noise
management. Tis supports the need of collaborative work
with hospital stafs to reduce noise. Nurse managers and
nursing organizations can discuss noise issues with other
hospital stafs to inform the importance of noise reduction
for patients. Furthermore, we recommend the development
of team-based training programs to promote NMP in
the ICU.

Organizational support is needed to build the policy and
procedure for noise management. Establishing structured
policies and procedures for noise management can help
facilitate efective communication between healthcare pro-
viders and other hospital stafs. In addition, a standardized
guideline in noise management, including noise assessment,
intervention, and prevention, is necessary to improve ICU
nurses’ performance in noise management.

In this study, increasing the frequency of nurses’ ex-
perience with noise sources was associated with increasing
nurses’ performance in noise management. However, pre-
vious research reported that frequent exposures to medical
device alarms could cause alarm fatigue and decreased
sensitivity to alarms that could lead to inappropriate re-
sponses to meaningful alarms. It is unclear whether nurses
who are exposed to frequent noise perform better with noise
management. More research is required to examine the
correlation between nurses’ performance in noise man-
agement and the frequency of noise experience.

Tis study is signifcant in that it investigated the level of
experience in noise, knowledge of noise, response to noise,
patient safety culture, and NMP of nurses working in the
adult ICU. It also identifed the factors impacting nurses’
performance in noise management. Te fndings of this
study provide signifcant evidence that highlights the im-
portance of teamwork, patient safety culture, and patient
safety policies and procedures in improving the NMP of
adult ICU nurses. Tese fndings provide a basis for the
development of a noise reduction intervention program
based on a team approach. In addition, at the hospital level,
patient safety policies and procedures related to hospital
noise need to be established, and noise management
guidelines suitable for adult ICUs need to be developed and
applied in practice.

4.2. Limitations. Although the present study reveals im-
portant fndings, it has several limitations. First, because this
study was cross-sectional in design, it might not provide
strong evidence for causality between NMP, teamwork,

Table 5: Hierarchical multiple linear regression analysis (N� 148).

Variable
Model 1 Model 2

B SE β t p B SE β t p

(Constant) 3.21 0.10 30.57 <0.001 0.63 0.35 1.80 0.074
Need for noise management education
(reference�no) 0.32 0.12 0.21 2.66 0.009 0.12 0.11 0.08 1.14 0.255

Frequency of noise experience 0.17 0.08 0.16 2.19 0.030
Response to noise 0.03 0.02 0.11 1.38 0.169
Noise knowledge 0.09 0.27 0.03 0.33 0.746
Patient safety culture
Leadership −0.013 0.10 −0.14 −1.26 0.210
Teamwork 0.34 0.12 0.33 2.91 0.004
Patient safety knowledge/attitude 0.05 0.10 0.05 0.46 0.643
Patient safety policy/procedure 0.22 0.11 0.25 2.10 0.037
Patient safety improvement system 0.08 0.08 0.09 0.95 0.346

Adj-R2 0.040 0.339
R2 0.046 0.379
F(p) 7.06 (0.009) 9.36 (<0.001)
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patient safety culture, and patient safety policies and pro-
cedures. Second, this study used a convenience sampling
method to recruit participants from two university hospitals
in one province of Korea. Terefore, the study participants
might not be representative of all Korean adult ICU nurses
or those from other countries, which limits the generaliz-
ability of the fndings. Further research involving adult ICU
nurses recruited from hospitals of various regions, sizes, and
countries should be conducted. Tird, since data were
collected using self-reporting tools, it may be subjected to
recall bias and other inaccuracies. Further research ob-
serving nurses’ NMPmight be needed to determine howwell
nurses perform in noise management. Finally, although the
modifed tool used in this study was validated by an expert
panel review using a CVI, further research is needed to
evaluate the tool’s overall validity.

5. Conclusions

Te fndings of this study indicate that the primary source of
noise experienced by nurses in the adult ICU is related to
medical devices, particularly the alarm sounds originating
from various machines. Moreover, nurses who were exposed
to such noise reported both physical and emotional re-
actions, which can potentially afect their work performance.
Tese fndings highlight the importance of efective noise
management in ICUs, implying that ICU nurses should
recognize the signifcance of minimizing noise levels for the
wellbeing of patients. In addition, this study found that the
main factors afecting adult ICU nurses’ performance of
noise management were teamwork, patient safety policy and
procedure, and the frequency of experience with noise
sources. Tis study provides a signifcant basis for estab-
lishing the policy and procedure of noise management in
preventing noise for adult ICU patients. Moreover, these
results will allow researchers to develop efective training
programs that promote teamwork and the performance of
noise management for adult ICU nurses.We believe that this
study holds meaningful implications for future research and
the development of practical interventions aimed at noise
reduction in the adult ICU.
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