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Abstract: Background. Music evokes positive emotions and reduces stress and anxiety. Operating
room (OR) staff face various challenges which can lead to high levels of stress. The aim of the study is
to assess whether listening to music during intraoperative phases improves the work environment by
reducing anxiety and stress in the entire surgical team. Methods. A prospective observational study
was conducted from February to September 2023, involving medical personnel, nursing staff, and
nursing students. They were divided into two groups: Group 1 with music during surgical procedures,
and Group 2 without music. Participants were administered two validated instruments: the Zung
Anxiety Self-Assessment Scale (SAS) to measure anxiety, and the Positive and Negative Affect
Schedule to assess emotions generating stress. Additional items were included for demographics,
job satisfaction, and the organization method. Results. Music did not impact anxiety, but increased
positive emotions while reducing negative ones. Music had an ancillary effect, highlighting the
need for significant organizational interventions aimed at increasing operator satisfaction, including
offering voluntary instead of mandatory assignments to nursing staff. Conclusions. Music appears to
reduce stress in the intraoperative team when supported by a positive work environment in which
assigned operators have chosen to work in the OR.
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1. Introduction

Music has the ability to evoke and regulate emotions, provide pleasure and comfort,
and alleviate stress [1]. Several studies demonstrate that, in addition to reducing stress,
music also reduces anxiety, improves sleep quality, decreases fatigue, enhances well-being,
and alleviates pain [2–5]. Listening to music increases coping abilities and promotes
relaxation after stressful events [6,7].

Nurs. Rep. 2024, 14, 1079–1088. https://doi.org/10.3390/nursrep14020082 https://www.mdpi.com/journal/nursrep

https://doi.org/10.3390/nursrep14020082
https://doi.org/10.3390/nursrep14020082
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/nursrep
https://www.mdpi.com
https://orcid.org/0000-0001-6067-9578
https://orcid.org/0000-0003-1506-1829
https://orcid.org/0000-0002-9738-3479
https://orcid.org/0000-0002-8741-3478
https://doi.org/10.3390/nursrep14020082
https://www.mdpi.com/journal/nursrep
https://www.mdpi.com/article/10.3390/nursrep14020082?type=check_update&version=1


Nurs. Rep. 2024, 14 1080

The use of music in workplaces has proven effective in reducing tension and improving
mental state, performance, attention, and concentration. However, attention to volume and
melody rhythm is crucial [8,9]. Through music, there is a reduction in fatigue during work
activities [10].

Surgical intervention is a stressful exercise that requires the expert execution of tech-
niques and non-technical skills such as communication, teamwork, and quick decision-
making under pressure [11]. In addition to these factors, there are often long working hours
for operators, the need to treat patients with severe clinical conditions, and significant
consequences in the event of an error. These situations can lead to high levels of stress [12].
Stress and the management of its effects on performance are common challenges for all
operating room professionals [11]. Elevated perceived stress levels during surgical proce-
dures not only negatively affect healthcare professionals but can also compromise patient
safety and the quality of care [13]. Several studies indicate that patient safety failures result
from human failures related to communication, teamwork, and the psychological health of
professionals [14–16]. Professional well-being, anxiety, and stress management are among
the determining factors that influence patient care [17,18].

Music, with its benefits, is significantly used in operating rooms worldwide to pos-
itively modify the environment where surgeons and the entire healthcare staff oper-
ate [11,19,20]. However, the literature is not yet unanimous on the benefits that music can
have in these contexts. Some studies suggest that music has a distracting effect, especially
in critical moments, associated with a reduction in auditory perception and speech [21,22],
and an increase in the frequency of repeated requests [23] inhibits the ability to perform
tasks safely and poses a threat to the health and safety of both patients and staff [24]. In
addition, some believe that music may “mask” alarms [25]. Conversely, other studies
argue that music is generally a favorable part of the operating room environment [10,26,27],
as it seems to improve calmness [19], stress autonomic reactivity [25,28], mood, and the
performance of the surgeon and the entire assistive team [11,26]. Recent systematic reviews
have highlighted that background music can improve the accuracy and speed of surgical
interventions [9], reducing mental workload [29]. For these reasons, a significant portion of
nursing and medical staff believes that they appreciate their work more and achieve better
results when music is played in the operating room [26]. Other research suggests that the
aforementioned ‘benefits’ of music played in the operating room are more conjecture than
fact; the reality is that it is a widely accepted cultural practice [30]. The word ‘cultural’ is
also used to indicate that the type of music played often reflects the demographics of the
surgeon [31].

The use of music as a tool of interest in managing stress and associated health issues
must be measured [11]. Multiple validated questionnaires in the literature allow for
investigating stress and anxiety levels in workplaces. The “Zung Anxiety Self-Assessment
Scale” is a clinical tool used to analyze subjective anxiety [32], while the “Positive and
Negative Affect Schedule” evaluates the positive and negative emotions of participants
that typically generate stress [33].

Objectives: The purpose of the study is to describe whether there are differences
among the staff who use or do not use music in the operating room, measuring anxiety and
performance stress as parameters.

2. Methods
Study Design: Prospective Cross-Sectional Study

Participants: Non-probabilistic sample. Availability to participate in the study on
a voluntary basis was requested from operating room staff, including anesthesiologists,
surgeons of various specialties, scrub nurses, circulating nurses, and nursing students on
placement. Operating rooms in three hospitals affiliated with a healthcare company in
Northern Italy were recruited. The three hospitals enrolled in the study included a major
facility with 12 operating rooms where primarily high-complexity major surgeries were
scheduled, and two other facilities of lower complexity with fewer operating rooms: one
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with 9 rooms and the other with 4 rooms. Multispecialty surgeries were guaranteed in
all hospitals. The sample was divided into two groups: Group 1 listened to music during
surgical procedures, and Group 2 did not use music during operating room activities.

Setting: The groups were divided based on the organizational model adopted by
the various operating rooms in the three hospitals. Not all operating rooms use music;
therefore, two groups were created.

For the staff in Group 1, the music they listened to was 80% Italian light music and
20% international light music. Music was played from 9:30 am until the end of the surgical
procedure. Music was selected and controlled by the room nurse with the audio volume
set so as not to hinder staff communications (<60 dB) [8,9,27], using online streaming
music channels [31]. Music was not activated during the anesthesiology phase when
the patient was being put to sleep [24] but only afterward during the surgical phase for
the entire procedure. Based on the type of performance (e.g., suturing), the surgeon
would express their musical preference and/or switch from light music to something
more rhythmic [31]. Data were extracted from a database created through the survey,
following the administration of the questionnaire. The staff completed the questionnaire
on a platform through an access link provided by the researcher physically present in the
operating rooms, who monitored the correct procedure and the timing of filling out the
instrument. The questionnaire was always completed at the end of the surgical procedures.
Anonymity was safeguarded for the sample, and responses could not be associated with
individual professionals in any way. Emergency surgical interventions were excluded from
the study.

The study focused on professionals conducting or assisting operations on patients
from February to September 2023.

Instruments: Data were collected through the Zung Anxiety Self-Assessment Scale [32,34]
and the Positive and Negative Affect Schedule (PANAS-SF) [33].

The first questionnaire measures anxiety levels for those exhibiting anxiety-related
symptoms. Each response uses a Likert scale ranging from 1 to 4 points, where 1 cor-
responds to “never” and 4 corresponds to “most of the time or all the time”. There are
20 questions, and the total score is obtained by summing the scores for each response.
Each possible total score corresponds to a numerical score defined as the “Anxiety Index”,
which varies based on the total score. The Anxiety Index is determined based on the Likert
total score on a range from 20 to 100: Normal = <45; Minimal = 45–59; Severe = 60–74;
Extreme = >75 [32].

The second questionnaire is one of the most widely used tools for assessing positive
and negative affective states. The questionnaire consists of 20 adjectives, divided into two
sections, with 10 composing the positive affect scale and 10 the negative affect scale. The
positive affect section reflects the degree to which a person feels enthusiastic, active, and
determined. The negative affect section refers to general unpleasant states such as anger,
guilt, and fear. For each proposed item, respondents were asked to evaluate how closely
that adjective reflected their mood at the time of the intervention, reporting the data on a
5-point Likert scale, where 1 indicates “very little or not at all” and 5 indicates “extremely”.
To interpret the results, scores were summed for each positive and negative affect term.
Lower scores indicate lower levels of affect, while higher scores represent higher levels of
affect. Watson et al. indicate an average score of 33.3 ± 7.2, while for the negative section,
we have an average score of 17.4 ± 6.2 [33].

In the demographic data section, questions were included on gender, age, profession,
years of service in the operating room, and satisfaction with the work environment [35].
For nursing staff, questions included post-basic training and whether assignment to the
operating room was voluntary or mandatory.

A 15 min time allocation was provided for questionnaire completion.
Bias: To avoid response bias during questionnaire completion, the researcher physi-

cally visited hospital facilities and entered the designated relaxation areas for operating
room staff. During the informed consent phase, basic computer literacy training was



Nurs. Rep. 2024, 14 1082

provided to participants on the correct use of the platform and the questionnaire charac-
teristics [36]. This approach facilitated consent and helped reduce missing responses [37].
Using a tablet, participants were given ample time to reflect in order to obtain more accu-
rate responses [37]. The researcher ensured that staff were not subjected to performance-
related variables (e.g., completing healthcare documentation or answering phone consulta-
tions) [38].

Statistical analysis: The collected data were organized using an electronic database and
analyzed with the statistical software Jamovi 2.3.18. Descriptive statistical (mean, median,
standard deviation, frequencies, and percentages), T-tests, and ANOVA analyses were
conducted to identify significant differences using a 95% confidence interval. The internal
consistency of both instruments was assessed using Cronbach’s Alpha, and the sample
adequacy was measured with the Kaiser–Meyer–Olkin (KMO) statistic. The multiple
comparison was conducted using Tukey’s HSD.

Ethical considerations: The study received approval from the Ethics Committee (Proto-
col 0026393 dated 2 February 2023) and the Health Directorate of the Company. The study
was conducted in accordance with the Declaration of Helsinki.

3. Results

Overall, 122 professionals participated in the study, including 29.5% (n = 36) surgeons
with an average age of 42.6 ± 8.33, 11.5% (n = 14) anesthetists with an average age of
39.2 ± 4.85, 22.1% (n = 27) instrument nurses with an average age of 43.1 ± 11.4, 11.5%
(n = 14) anesthesia nurses with an average age of 46.1 ± 9.45, 13.1% (n = 16) ward nurses
with an average age of 44.4 ± 10.5, and 12.3% (n = 15) nursing students with an average age
of 23.1 ± 2.92. Regarding gender, 56.6% (n = 69) were female, and 43.4% (n = 53) were male.

Regarding years of experience in the operating room, the mean values were approx-
imately 16.0 ± 11.1 for surgeons, 8.7 ± 5.28 for anesthetists, 15.3 ± 12.2 for instrument
nurses, 14.5 ± 13.1 for anesthesia nurses, and 18.0 ± 11.2 for ward nurses. The students
recorded an average experience of 1.5 months.

For nursing professionals, the study inquired about post-basic training related to
the operating room. A total of 7.0% (n = 4) reported not having post-graduate training,
36.8% (n = 21) indicated having a Master’s degree, and 56.2% (n = 32) reported having
company-specific training related to their role. Among nurses, 82.5% (n = 47) chose to work
in the operating room voluntarily, while 17.5% (n = 10) were assigned to the role.

Regarding the division of the sample into groups, 66.4% (n = 81) belonged to Group 1
(exposed to music) and 33.6% (n = 41) belonged to Group 2 (not exposed to music). The
selection of groups was based on the organizational models that either included or did not
include the use of music in the operating room.

Internal consistency was acceptable for SAS (α = 0.682) and good for PANAS-SF
(α = 0.834). Sample adequacy was good for both instruments [SAS (KMO = 0.725); PANAS-
SF (KMO = 0.825)].

In Table 1, although not statistically significant, PANAS-SF (Positive Score) indicates
a positive effect on subjective well-being in the operating room professionals with music
(34.2 ± 6.14) compared to those without music (32.9 ± 8.38), (∆ = +1.3). Similarly, for
anxiety, which is normal for both settings and lacks significance, Group 1 recorded a lower
value with 36 vs. 39. Regarding the negative effects of PANAS-SF (Negative score), the
value is below the average score for both settings; however, Group 1 shows a slightly higher
average score (15.4 ± 5.58) compared to Group 2 (14.3 ± 4.94), (∆ = +1.1) (p = 0.292).
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Table 1. Comparison between groups using SAS and PANAS-SF.

Group 1
(Exposed to Music)

N = 81

Group 2
(Not Exposed to Music)

N = 41

Point Likert Index Point Likert Index

M ± SD (Median) M ± SD (Median) t p

SAS (Anxiety Index) 30.0 ± 5.42 (29.0) 37.6 ± 6.74 (36.0) 30.6 ± 5.94 38.4 ± 7.46 (39.0) 0.637 0.525
PANAS-SF

(Positive Affect Score) 34.2 ± 6.14 (35.0) ++ 32.9 ± 8.38 - −0.952 0.343

PANAS-SF
(Negative Affect Score) 15.4 ± 5.58 (14.0) - 14.3 ± 4.94 - −1.058 0.292

++ (Positive Affect) = > 33.3; - (Positive Affect and Negative Affect) = < 33.3 and < 17.4; M ± SD = Mean and
standard deviation.

In Table 2, the SAS showed normal anxiety levels for all professionals in both settings,
with no significant differences. However, in the first group, values below 40 on the index
were recorded in medical staff, instrument nurses, ward nurses, and students. The highest
value was recorded in anesthesia nurses, with an index of 41. In Group 2, with the index
value below 40, we find doctors, anesthesia nurses, and ward nurses. Instrument nurses
and students recorded scores above 40.

Regarding the Positive Affect Score, no significant differences were recorded within
either group in terms of feelings of enthusiasm, determination, or activism. However, in
Group 1, it is the surgeons who record the highest score (36.1 ± 6.08), followed by the
students (35.2 ± 7.24), anesthesiologists (33.9 ± 5.85), instrument nurses (32.8 ± 6.18),
operating room nurses (32.4 ± 5.45), and finally, anesthesia nurses (31.4 ± 5.52).

In Group 2, the number of doctors (surgeons and anesthesiologists) is lower compared
to Group 1. Specifically, in the first group, there are 29 surgeons compared to 7 in the second
group, and 12 anesthesiologists compared to 2 in Group 2. As for the nurses, the instrument
nurses in Group 1 are 13 versus 14 in Group 2, while the operating room nurses are 8 in
both groups. The anesthesia nurses are 10 in the first group versus 4 in the second group.
For this reason, when comparing the two groups by individual operators, the nurses in
Group 1 record higher scores compared to their colleagues in Group 2: instrument nurses
∆ = +1.2; operating room nurses ∆ = +3.6; anesthesia nurses ∆ = +3.1.

PANAS-SF’s Negative Affect Score in Group 1 highlighted a value of 17.6 ± 5.32
among anesthesia nurses with a ∆ (+3.3) compared to colleagues with the same role in
Group 2 (Table 2).

The assignment mode in the operating room revealed a statistically significant differ-
ence in the negative effects measured using PANAS. The nursing staff assigned involuntar-
ily, compared to those with voluntary assignment, recorded a Negative Affect Score with a
mean of 19.0 ± 6.50 and a median of 21.0, p = 0.027 (Table 3).

The level of satisfaction for the work performed shows significant differences only
in the Positive Affect Score (p = 0.003), with a score which increases proportionally as the
Likert score increases (Table 4). The post hoc analysis using Tukey’s HSD revealed a signifi-
cant difference at the Likert score of 3 compared to scores of 4 [Mean difference = −4.190
(p = 0.032)] and 5 [Mean difference = −5.583 (p = 0.004)].

The results from Table 4 are confirmed by the Pearson correlation index reported
in Table 5. The Negative Affect Score (−0.243) shows a negative correlation with the
satisfaction that professionals perceive about their work environment (p < 0.01), while
the Positive Affect Score shows a significant positive correlation of 0.313, (p < 0.001). The
Anxiety Index Scale is positively correlated with the Negative Affect Score (0.501; p < 0.001).
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Table 2. Effects of music on anxiety and stress in different profiles in the operating room.

Group 1 Group 2

Sample N
Anxiety Index

M ± SD
(Median)

F p N Anxiety Index
M ± SD (Median) F p

SAS Surgeon 29 38.6 ± 5.75 (38.0)

0.554 0.734

7 32.9 ± 8.03 (30.0)

1.14 0.420

Anesthetist 12 35.7 ± 6.11 (35.5) 2 37.5 ± 12.02 (37.5)
Instrument

Nurse 13 38.3 ± 8.87 (36.0) 14 42.1 ± 6.98 (43.5)

Anesthesia
Nurse 10 38.5 ± 7.26 (41.0) 4 35.5 ± 7.23 (34.5)

Operating
Room Nurse 8 35.8 ± 7.44 (36.0) 8 38.4 ± 5.68 (39.0)

Student 9 36.6 ± 6.73 (35.0) 6 38.5 ± 6.92 (40.5)

Group 1 Group 2

N M ± SD F p N Media F p

PANAS-SF
(Positive

Affect Score)
Surgeon 29 36.1 ± 6.08

1.271 0.306

7 38.0 ± 9.87

1.589 0.274
Anesthetist 12 33.9 ± 5.85 2 37.0 ± 12.73
Instrument

Nurse 13 32.8 ± 6.18 14 31.6 ± 6.92

Anesthesia
Nurse 10 31.4 ± 5.52 4 28.3 ± 5.56

Operating
Room Nurse 8 32.4 ± 5.45 8 28.8 ± 9.39

Student 9 35.2 ± 7.24 6 37.3 ± 5.47

PANAS-SF
(Negative

Affect Score)
Surgeon 29 15.8 ± 6.96

2.335 0.069

7 11.1 ± 3.02

1.169 0.402
Anesthetist 12 12.8 ± 2.25 2 12.5 ± 3.54
Instrument

Nurse 13 16.7 ± 5.41 14 15.2 ± 6.28

Anesthesia
Nurse 10 17.6 ± 5.32 4 14.3 ± 2.87

Ward Nurse 8 14.0 ± 4.47 8 14.9 ± 4.97
Student 9 14.3 ± 4.42 6 15.7 ± 4.37

ASAS: Normal = < 45; Minimal = 45–49; Severe = 60–74; Extreme = > 75
PANAS-SF Positive Affect Score: M ± SD (33.3 ± 7.2)

PANAS-SF Negative Affect Score: M ± SD (17.4 ± 6.2)

M ± SD = Mean and standard deviation.

Table 3. Values of SAS and PANAS based on nurses’ assignment modes.

Voluntary Assignment Office Allocation

Median M ± SD Median M ± SD t p

SAS (Anxiety Index Scale) 44.5 42.1 ± 8.14 38.0 38.0 ± 7.16 1.606 0.114
PANAS-SF (Positive Affect Score) 32.0 31.7 ± 6.72 29.5 29.5 ± 5.62 −0.974 0.334
PANAS-SF (Negative Affect Score) 14.0 15.0 ± 4.73 21.0 19.0 ± 6.50 2.280 0.027 *

* p = <0.05; M ± SD = Mean and standard deviation.
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Table 4. Values of SAS and PANAS based on job satisfaction of personnel.

2 3 4 5

n = 6 n = 34 n = 46 n = 35 F p

SAS (Anxiety Index Scale) 1.450 0.232
Median 38.5 38.5 36 36.0
M ± SD 42.0 ± 7.72 38.6 ± 6.75 37.3 ± 7.06 36.5 ± 5.90

PANAS-SF (Positive Affect Score) 4.881 0.003 **
Median 29.0 31.5 36.0 36.0
M ± SD 30.7 ± 7.89 30.6 ± 7.07 34.8 ± 6.76 36.2 ± 5.90

PANAS-SF (Negative Affect Score) 2.486 0.064
Median 13.0 15.0 13.0 11.0
M ± SD 17.3 ± 8.36 16.3 ± 4.89 15.0 ± 6.02 13.2 ± 3.54

** p < 0.01; M ± SD = Mean and standard deviation.

Table 5. Pearson correlation.

“Express Your Level of Satisfaction
Regarding Your Job Position” Anxiety Index Scale

SAS (Anxiety Index Scale) −0.242 ** —
PANAS-SF (Positive Affect Score) 0.314 *** −0.089

PANAS-SF (Negative Affect Score) −0.278 ** 0.522 ***

** p < 0.01; *** p < 0.001.

Other independent variables, such as the post-basic training received by nurses, did
not show significant differences in the Anxiety Index (F = 0.64; p = 0.54), Positive Affect
Score (F = 3.203; p = 0.07), or Negative Affect Score (F = 2.402; p = 0.14).

The only indicator that yielded a positive result in the Anxiety Index (Index = 50; Raw
Score = 40) pertains to married operators. In comparison to others with a normal index,
they exhibit a statistically significant difference (F = 6.356; p = 0.002).

4. Discussion

The use of music in the operating room appears to promote positive emotions and
reduce stress among healthcare professionals [26]. Overall, the study did not reveal sub-
stantial differences in anxiety and stress between the group that uses music in the operating
room and the one that does not. The anticipated benefits of music appear to be more
conjectural than factual [30]. However, the study found that the choice of music by the
staff, especially the surgeons, based on the performance activities carried out, resulted in
a significant Positive Affect Score compared to Group 2. This probably aligns with what
Butler et al. [31] defined as a cultural practice, leading to a Positive Affect correlated to
the musical tastes of the staff. Indeed, within Group 1, despite the absence of statistical
significance, the surgeons expressed higher levels of Positive Affect, exceeding 35.00. How-
ever, the significant difference compared to Group 2 is attributed to the overall score of the
nurses who selected tracks based on their own personal musical preferences in the absence
of specific directions from the surgeons. Regarding anxiety, the data from the study do not
indicate states of anxiety in the healthcare personnel in either group, and for this reason, it
was not possible to assess the positive effects of music as documented in the literature on
patients [39]. Although lower Likert scores on the SAS were observed in Group 1 compared
to Group 2, these differences were not statistically significant according to the T-test.

It is very likely that the substantially normal indicators of the SAS and the Negative
Affect could be partly attributed to a very low percentage of dissatisfaction with one’s
work in the operating room (<6%). This finding seems to be in agreement with Movahedi
et al. [35], who demonstrated that the degree of professional satisfaction is considered an
indicator of good organizational policy. Good organizational policy and satisfaction in the
workplace appear to reduce anxiety and stress [40]. The results of this study seem to be
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consistent with the literature, which shows that satisfaction is directly proportional to the
Positive Affect Score and inversely proportional to the SAS and Negative Affect Score.

Regarding the mode of listening to music, setting the audio volume to <60 dB is
supported by the literature. Recent studies have shown that the volume of music can be
the main source of distraction in the operating room, rather than the mere presence of
music [41].

In a study evaluating the performance of surgeons performing laparoscopic skills
in various environments (quiet, noise at 80–85 dB, and music), no difference in their
performance was observed [42]. However, other studies link noise to increased cortisol
levels in patients, which subsequently leads to higher rates of postoperative infections [27].
In a study conducted by Hamad et al. [43], 60.5% of the operating room staff perceived
music as noise, with volume ranging from 59.52 to 85.60 dB. For this reason, the fact that
the anesthesiologists and anesthesia nurses involved in the study express the need to not
have background music during the administration of anesthesia seems to be confirmed
by the literature. Indeed, a systematic review has shown that environmental distractions
due to excessive noise in the operating room during anesthesiological phases can decrease
vigilance and potentially delay the recognition of non-routine events. However, during
less active parts, music can help anesthesiologists and nursing staff remain alert and might
reduce instances of irrelevant conversation, which is often cited as a distraction factor in
the operating room [44]. Research thus seems to frame the use of music as a beneficial
intervention associated with a positive work environment where staff are selected not only
based on skills but also on the motivation to work in operating units. This combination
not only enhances job satisfaction but also has promising implications for managing stress
effectively in the operating room.

5. Limitations

This study is not without methodological limitations. The first limitation relates to
the sample size; indeed, it would be useful to replicate the study in multiple healthcare
companies nationwide. A second limitation could be attributed to the sample selection
method. Voluntary participation is likely to introduce selection biases, as those who chose
to participate might have different perspectives and experiences compared to those who
chose not to participate.

6. Conclusions

This study demonstrates that music might have a modest positive effect on the sub-
jective well-being of healthcare workers in the operating room, although this effect is not
sufficient on its own. This research did not find significant differences in anxiety and stress
levels between staff who use music and those who do not. The literature suggests that
efforts should also focus on enhancing motivation, satisfaction, and the work climate of
professionals to potentially amplify the benefits.
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