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ARTICLE
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I. Kacema,b, M. Kahloula,c, S. El Arema,d, S. Ayachia,e, M. Hafsiaa,b, M. Maouaa,b, M. Ben Othmanea,d, O. El Maalela,b,
W. Hmidaa,d, O. Bouallaguea,f, K. Ben Abdessalema,c, W. Naijaa,c and N. Mrizeka,b

aFaculty of Medicine of Sousse, Université de Sousse, Sousse, Tunisia; bDepartment of Occupational Medicine, Farhat Hached Academic
Hospital, Sousse, Tunisia; cDepartment of Anesthesia and Intensive Care, Sahloul Academic Hospital, Sousse, Tunisia; dDepartment of
Urology, Sahloul Academic Hospital, Sousse, Tunisia; eDepartment of Maxillofacial Surgery, Sahloul Academic Hospital, Sousse, Tunisia;
fLaboratory of Microbiology, Sahloul Academic Hospital, Sousse, Tunisia

ABSTRACT
The operating theatre staff is exposed to various constraints such as excessive working hours,
severe medical conditions and dreadful consequences in case of malpractice. These working
conditions may lead to high and chronic levels of stress, which can interfere with medical
staff well-being and patients quality of care. The aim of this study is toassess the impact of
music therapy on stress levels and burnout risk on the operating room staff. This is a pre-
experimental study including the operating rooms staff of urology and maxillofacial surgery
in the academic hospital of Sahloul Sousse (Tunisia) over a period of six weeks. The study
consisted of three phases. The first was an initial assessment of stress level with a predefined
survey. The second included three music therapy sessions per day over one month. The third
was an immediate stress level reassessment following the intervention. Stress levels were
evaluated using the Perceived Stress Scale version PSS-10 and the Maslach Burnout Inventory.
The overall response rate was 73.9%.The average age of the study population was
37.8 ± 7.7 years with a female predominance (64.7%). After the music therapy program,
Perceived Stress Scale average score decreased from 22 ± 8.9 to 16 ± 7.9 (p = 0.006).
Concerning the burnout, only the average score of emotional exhaustion decreased signifi-
cantly from 27 ± 10.8 to 19.2 ± 9.5 (p = 0.004). Music therapy is an innovative approach that
seems to reduce operating theatre staff stress. It must be considered as a non pharmacolo-
gical, simple, economic and non invasive preventive tool.
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1. Introduction

Stress is a physiological, psychological and behavioral
reaction triggered by threatening situations, loss or
challenge. It was integrated into the medical lexicon
for the first time by Hans Selye to describe the ‘non-
specific response of the body to any demand’ [1,2]. It
is considered as a general adaptation syndrome
affecting personal and professional fields [3].

Occupational stress occurs once there is an
imbalance between perceived environmental and
occupational requirements; and individual adapta-
tive capacities [3]. Recently, it has gained great
attention because of technological progress, quality
requirements and significant competitiveness [4,5].
Indeed, it has been considered as a public health
problem due to its psychosomatic consequences
and socio-economic cost [6,7]. According to the
European Agency for Safety & Health at Work, its
related expenses are about 20 billion Euros per year
[8]. It is also considered a real mental health threat
as it is a main cause of Burn-Out (BO) especially in
the healthcare sector [9]. In fact, the risk of burnout

in areas of high occupational stress is seven times
greater than that in areas of low occupational
stress [10].

Reported for the first time in 1974 by
Freudenberger, the BO describes a state of exhaustion
and internal void observed in individuals who are
involved in aid relationship, such as medical and para-
medical staff [11,12]. The operating theatre staff is
particularly concerned by this condition [9] as it is
commonly exposed to various constraints related to
heavy technical platform, excessive working hours,
severe medical conditions and dreadful consequences
in case of malpractice [11].

Thus, preventive measures should be elaborated
to help health personnel cope with existing stres-
sors. Many procedures have been proposed such as
music therapy [13,14]. This non pharmacological
technique is defined by the American Music
Therapy association [15] as ‘the clinical and evi-
dence-based use of music interventions to accom-
plish individualized goals within a therapeutic
relationship by a credentialed professional who has
completed an approved music therapy program’.
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Its effectiveness has been proven in the manage-
ment of physical and mental stress, anxiety, depres-
sion and pain related to some neuropsychiatric
conditions, cancer and surgical intervention [16–20].
According to a new literature review enrolling the
impact of musical interventions on stress and anxiety
was reported by the majority of enrolled studies [21].

Recently, it has been assessed in the operating
room by several studies focusing mainly in its effects
on patients [22–25]. Its impact on the operating room
staff is not well established and results remain con-
troversial. While performance and accuracy could be
improved for surgeons, vigilance, attention and
alarms perception may be disrupted for anesthetists
[22]. In addition, its effects on stress levels have not
been assessed yet [13].

In this context, this study was conducted to evalu-
ate the effects of a music therapy program on the
level of stress and burnout risk among the operating
room staff of urology and maxillofacial surgery in an
academic hospital.

2. Methods

After the approval of the institutional ethics commit-
tee, this pragmatic quasi-experimental study with pre-
post measures was conducted in the operating theatre
of urology and maxillofacial surgery of Sahloul
Academic Hospital (Sousse, Tunisia), over a six weeks
period (from January 2nd to 16 February 2017). This
central operating theatre is composed of 5 functional
operating rooms.

All the staff members with an occupational senior-
ity of more than 1 year, exercising the mornings and
who had expressed their oral consent to participate,
were enrolled in this study. Criteria for non-inclusion
were refusal to participate to the study, drugs affect-
ing the central nervous system, psychiatric or hearing
disorders, trainees and non-titular staff members.
Participants who did not assist to the intervention or
who were unreachable during data collection were
excluded from the study.

Collected data was based on a pre established
questionnaire including socio-professional character-
istics of the participants, their lifestyle, their level of
stress and their BO risk. Two validated tools were
considered: the Perceived Stress Scale in its version
PSS-10 and the Maslash Burn out Inventory (MBI) in its
French version.

The PSS-10 was used to measure the stress level of
our population. This scale is composed of 10 items
divided into 2 groups. The first group has 6 negative
items measuring ‘perception of stress’, while the second
group has 4 positive items measuring ‘coping’ or adap-
tation to stress. A high level of perceived stress is
defined by a score greater than 27 [26,27].

The MBI was used to assess BO. It is a self-
questionnaire consisting of 22 items assessing three
dimensions: emotional exhaustion (9 items), deperso-
nalization (5 items) and personal accomplishment (8
items). Emotional exhaustion is considered high if the
score is greater than 30. For depersonalization, it is
considered high for a total greater than 12. Finally, the
impairment of personal achievement is considered
high for a score less than 33. In our survey a high
level of burnout was defined by the association of
a high score of emotional exhaustion and depersona-
lization and a low score of professional achievement
[12,28,29].

Our study consisted of three phases. The first phase
started January the 2 nd and lasted one week. It was
an initial assessment of the stress and BO level using
the pre-established questionnaire. Questionnaires
were distributed by the investigator through direct
contact with staff members. During these contacts,
the investigator explained the interest of the study
and clarified the content of the different items to the
participants.

The second phase consisted of a one-month inter-
vention (from January 9th to February 9th). Three ses-
sions of music therapy of 30 minutes each were
provided daily to the operating room staff during
working days. These sessions had the same hours
during the whole study period (from 8:00 am to 8:30
am, from 10:00 am to 10:30 am and from 12:00 pm to
12:30 pm) unless a patient-related incident occurred
during a session. In this case, the current session was
shifted. The same type of generic brand CD player
was used in all operating rooms. The musical reper-
toire used was varied to satisfy all the participants’
preferences. Indeed several types of music have been
used namely oriental, occidental and Tunisian music.
In order to avoid noise pollution, music volumes were
set below 60 dB using a mobile application (Sound
meter, Smart tools Co) [13,16].

The third phase of the study began at the end of
the music therapy program and lasted a week. The
initial investigation was redone. The same question-
naire was redistributed. One question was added con-
cerning the opinion of the participants regarding this
intervention.

The data was analyzed using the SPSS.20.0 soft-
ware. Qualitative variables were expressed in num-
bers and percentages. Continuous variables were
expressed as means, standard deviations, medians
and extent of extreme values, according to their dis-
tribution. For the comparison of the means, Student’s
T-Test was used to compare two independent series
averages and the Snedecor ‘f’ test for parametric var-
iance analysis (one-way ANOVA) was used to compare
several averages. Frequency comparison was per-
formed with the Pearson Chi-square test. The study
of the relationship between two quantitative
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variables was done using the Pearson correlation
coefficient. For all statistical tests, the significance
level p was set at 0.05.

3. Results

Of the 49 staff assigned to the operating room of urol-
ogy and maxillofacial surgery, inclusion criteria were
retained in 46 participants. Twelve members were sub-
sequently excluded, corresponding to a final population
of 34, with a participation rate of 73.9% (Figure 1).

The mean age of our study population was
37.8 ± 7.7 years. A female predominance was noted
with a sex ratio of 0.54. The study population was
divided between 10 medical professionals (29.4%)
and 24 paramedics (70.6%). Average occupational
seniority was 13.1 ± 8.9 years.

Fourteen participants went around urology and
maxillofacial surgery operating rooms (41.2%). The
average number of surgeries performed per partici-
pant per day during the last week was 7.5 ± 4.1
interventions.

Table 1 summarizes the socio-professional charac-
teristics and lifestyle habits of the study population.

At the first evaluation, 14 participants (41.2%) had
high levels of perceived stress. A high score was
noted in 38.2% of cases for emotional exhaustion, in
50% for depersonalization and in 58.8% for profes-
sional achievement. Of the 29 participants affected by
this syndrome, 5 (17.2%) had a high level of burnout
(Table 2).

At the end of our intervention, the mean perceived
stress score decreased significantly from 22 ± 8.9 to
16 ± 7.9 (p = 0.006). Only 4 patients (22.2%) had kept
a high level of stress (Table 3).

For burnout, only the mean score of emotional
exhaustion decreased significantly from 27 ± 10.8 pre-
intervention to 19.2 ± 9.5 post-intervention (P = 0.004)
(Table 4).

The majority of participants (73.5%) felt that this
intervention was beneficial.

4. Discussion

The music Therapy program assessed in our study
allowed a significant improvement in perceived stress
as the Perceived Stress Scale average score decreased
from 22 ± 8.9 to 16 ± 7.9 (p = 0.006). Concerning the
burnout, only the average score of emotional exhaus-
tion decreased significantly from 27 ± 10.8 to
19.2 ± 9.5 (p = 0.004).

Similar results have been reported by other studies
that have considered various tools in stress assess-
ment and a wide variety of studied populations.

In fact, a music therapy program had decreased the
average perceived stress score from 6.7 in pre-
intervention to 2.98 in post-intervention (p < 0.001),
in a study enrolling 54 nurses. Results suggested also
a significant improvement of heart rate, blood pres-
sure, and cortisol levels [30].

Horst M [31] assessed the impact of music therapy
on stress levels in 36 caregivers. The intervention con-
sisted of a music therapy program of 1 to 5 sessions of
20 min. Repeated assessments showed a decrease in
the stress level after each of the 5 music therapy ses-
sions compared to the pre-interventional values
(p < 0.05). Relative stress reductions were statistically
significant for each of the received sessions (1–5)
(p < 0.001).

Figure 1. Flowchart.
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De Cunto Taets G et al [13] also found a significant
decrease in the staff stress levels in a Brazilian private
clinic after a program of 12 music therapy sessions. In
the study of Watanabe K [32] assessing the effect of
music on stress in nurses via a questionnaire and
heart rate measurement, a significant decrease was
noted for heart rate, but not for self-reported data.

Beck BD et al [33] assessed the impact of
a psychotherapy intervention including relaxation,
music listening, and imagery, on biopsychosocial
measures of work related stress. Twenty workers on
sick leave were randomized into two groups: indivi-
dual music therapy versus waitlist control. Outcome
criteria included salivary cortisol, testosterone, mela-
tonin, self-reported data on psychological stress
symptoms and job return. After nine weeks of music
therapy, a significant improvement was found in well-
being, mood disturbance, physical distress, and corti-
sol concentrations. Results were also in favour of an
early intervention as related to the onset of sick leave,
as evidenced by a faster job return and a significant
improvement in stress levels.

Similar findings were reported by Khalfa B et al
[34,35] in a study focusing in the effects of relaxing
music on salivary cortisol level after a psychologically
stressful task (Trier Social Stress Test). Patients were
allocated into two groups (group music therapy and
group silence) and salivary cortisol levels were regu-
larly monitored. Results showed a stabilization of sali-
vary cortisol level in intervention group, versus its
increase during the 30 minutes following the stressor
in the control group.

However, contradictory results have also been
reported in the literature. Thoma MV et al [36]
assessed the effect of a music intervention on pre-
treatment anxiety and stress in healthy patients wait-
ing for dental hygiene treatment. Ninety two patients
were randomly allocated to either an experimental
(listening to music for 10 min) or a control group
(waiting in silence). Although the intervention
decreased anxiety levels, no effects were found on
subjective stress or mood variables.

These discrepancies cannot rule out the beneficial
effects of music therapy on stress levels and anxiety.
In fact, besides the characteristics of prescribed music,
patients’ preferences and their experiences with
music may have a crucial effect on positive behavior
changes related to music [37]. According to the meta-
analysis of Pelletier CL [38], the amount of stress
reduction was significantly different when considering
age, type of stress, music assisted relaxation techni-
que, musical preference, previous music experience,
and type of intervention.

Table 1. Socio-professional characteristics and lifestyle habits
of the study population.
Variables Number Percentage (%)

Marital status
Married 29 85.3
Single 3 8.8
Divorced 2 5.9

Tobacco smoking
Yes 5 14.7
No 29 85.3

Alcohol consumption
Yes 10 29.4
No 24 71.6

Physical activity
Yes 10 29.4
No 24 70.6

Coffee consumption
Neither or rarely 39 26.4
Frequently 14 41.2

Occupational status
Surgeon 8 23.5
Anesthetist doctor 21 5.9
Anesthetist technician 5 35.3
Nurse 6 14.7
Instrumentalist 6 17.6
Caregiver 1 2.9

Operating theatre
Urology 11 32.4
Maxillofacial surgery 9 26.5
Both 14 41.2

Another occupational activity
Yes 8 23.5
No 26 76.5

Effect size 34 100

Statical methods: numbers and percentages

Table 2. Burnout evaluation.
Settings of burnout Number Percentage (%)

Emotional exhaustion Low 7 20,6
Moderate 14 41,2
High 13 38,2

Depersonalization Low 11 32,4
Moderate 6 17,6
High 17 50

Professional achievement Low 6 17,6
Moderate 8 23,5
High 20 58,8

Burnout level (High) Yes 5 17,2
No 24 82,8

Statical methods: numbers and percentages

Table 3. Evolution of perceived stress after intervention.

Variables

Before intervention
Effect size (34)

After intervention
Effect size (30)

pNumber (percentage) Number (percentage)

Stress level Low 9 (37,5%) 15 (62,5%) 0,033
Moderate 11 (50%) 11 (50%)
High 14 (77,8%) 4 (22,2%)

Average score of perceived stress Mean± Standard Deviation
22 ± 8,8 16 ± 7,9 0,006

Statical methods: Snedecor ‘f’ test/Pearson Chi-square test
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Regarding BO, only the average score of emotional
exhaustion decreased significantly from 27 ± 10.8 to
19.2 ± 9.5 (p = 0.004). Our results are consistent with
those of Bittman B et al [39] who noted a significant
decrease in emotional exhaustion after a 6-week
music therapy intervention in first year associate
degree nursing students (from 25.9 to 23.2; p = 0.01).

In another study enrolling 112 health care workers,
a music therapy intervention for 6 weeks significantly
reduced emotional exhaustion scores (from 16.3 to
13.2, p = 0.03) and significantly increased professional
achievement scores (from 35 to 36.8, p = 0.003) [40].

Similarly, Horst M [31] reported that the BO rate
among nurses significantly decreased after 5 music
therapy sessions (p = 0.02).

Several studies have shown that musical entertain-
ment activities in the workplace, such as choir songs
[41], drums group [39,41], discussion song [42] and
listening to music [30,33], can reduce chronic stress
including BO, increase social support and improve
immune system and health factors.

Brandes V et al [43] evaluated a musical interven-
tion protocol that included listening to one of two
specially designed music programs (P1 or P2) twice
a day for 30 minutes, 5 days a week, for duration of
5 weeks. The control group was randomized to listen
to either sounds of nature (PN) or a list of their own
choice (K). The authors concluded that there was
a significant reduction in burnout symptoms for the
P1 and P2 intervention groups. Similarly, participants
reported a persistence of the degree of stabilization
and the maintenance of psychological resilience.

On the other hand, Brooks D et al [44] found con-
tradictory results. Indeed, no significant change was
found in BO dimensions after music therapy sessions,
which may be explained by the fact that participants
received only 2 to 4 sessions.

Since 1946, the literature has provided consistent
data on the effects of music in the operating room on
both patients and staff. In our study, this therapy was
found beneficial by 73.5% of participants.

Similar results were reported by Faraj AA et al
[45] in their study assessing the attitude of healthcare

professionals to music in the operating theatre.
According to this study, working while listening to
music was more appreciated by 78.9% of the medical
staff and by 66.7% of nurses. Similarly, the perfor-
mance was rated better by 66% of medical staff and
57% of nurses. Another study found that 63% of
operating room staff believe that music has
a positive effect and 77% of them believe that it
makes them more effective and calmer [23]. Several
authors have reported that music should be played in
the operating theater because of its benefits such as
relaxation, well-being, and mood enhancement
[25,46].

The impact of the music in the operating room
should be analyzed according to the effects on the
patient, the surgeon and the rest of the staff.

As for the surgeon, music seems to have several
advantages over performance and efficiency by
improving accuracy, concentration and speed during
the performance of tasks. Endurance also seems to be
improved by the effects of music on muscle recruit-
ment [47–51].

Several interviews about music effect on surgeons
have been published. The majority attributed
a positive effect on communication between staff,
and nearly 80% of participants believe that music
made people calmer and more effective [23].

However, regarding other operating room staff,
especially anesthesiologists, music can potentially
lead to poor communication and even distract them
from various monitoring alarms and reduce their level
of alertness [53].

According to other studies based on simulations,
music increases the time needed to acquire skills
(especially for trainees), slows the overall completion
time of procedures and increases general irrita-
tion [24].

Some authors have also reported that for anesthe-
tists, operating room noise can impair their ability to
provide a stable level of sedation for patients under-
going surgery under local anesthesia. They also report
that noise can decrease the effectiveness of sedation
itself [54,55].

Table 4. Evolution of burnout after intervention.

Variables

Before intervention
Effect size (34)

After intervention
Effect size (30)

pNumber (percentage) Number (percentage)

Emotional exhaustion <17 7 (29,2%) 17 (70,8%) 0,011
18–29 14 (70%) 6 (30%)
≥ 30 13 (65%) 7 (35%)

Depersonalization < 5 11(57,9%) 8 (42,1%) 0,5
6–11 6 (40%) 9 (60%)
≥ 12 17 (56,7%) 13 (43,3%

Professional achievement ≥ 40 6 (46,2%) 7 (53,8%) 0,73
34–39 8 (61,5%) 5 (38,5%)
≤ 33 20 (52,6%) 18 (47,4%)

Burnout level High 5 (17,2%) 3 (15%) 0,98
Low-Moderate 24 (82,8%) 17 (85%)

Statical methods: Pearson Chi-square test
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The type of music and volume was also a subject of
debate. The literature emphasizes that the most
appropriate music in the operating theater seems to
be classical music because it is known to elicit mental
alertness, which is necessary to perform surgical tasks
and have a positive effect on surgical memory con-
solidation, thus improving surgical learning. This type
of music also induces relaxing emotions that seem to
be beneficial for controlling surgical tension, reducing
anxiety and improving the efficiency and depth of
anesthesia [22].

Regarding the volume of music, the majority of
authors agree that the staff prefers a low volume
[46]. Indeed, a high volume of music hinders commu-
nication and cooperation between the surgical team
and the rest of the staff. In addition, it interferes with
the audible alarms of monitoring devices [22].

Several hypotheses have been put forward to
explain the effects of music therapy on stress and
mood disorders. An analysis of 400 studies found
that music positively affects the neurochemicals of
four systems: the reward system, the social system,
the immune system and the stress system [56].

Neuroimaging studies using PET scan and func-
tional MRI found that pleasurable music perception
increases regional cerebral blood flow within the
structures that comprise the meso-cortico-limbic sys-
tem, also known as the reward system or dopaminer-
gic system [57,58]. This results in dopamine secretion,
with central opioid receptor activation inhibiting pain
sensation [59]. Strong deactivations were also
observed in the amygdala, hippocampus and parahip-
pocampal gyrus modulating defensive behaviors in
response to stress because of a decrease in cortisol,
which is a key hormone in the pathophysiology of
stress [58].

Music has also an effect on the pituitary gland
resulting in the release of growth hormone. This effect
may be secondary to the central sedative actions of
the music, an indirect inhibitory effect on the sympa-
thetic nervous system or a liberation hypothalamic
GHRH which is also present in immune cells thus
suggesting an immunomodulatory role for this neu-
ropeptide [60].

Some studies report an inverse correlation
between the release of GHRH and the release of IL-6
from mononuclear peripheral blood cells [61]. In addi-
tion, the secretion of growth hormone induced by
music could promote the immune response via the
inhibition of apoptosis induced by activated T and
B lymphocytes [62].

According to several studies, the effects of music
on the hypothalamic-pituitary-adrenal axis seem to be
dominant, since the ACTH and cortisol concentrations
during music therapy have not changed significantly,
while the adrenaline have actually decreased. As
a result of its GH inhibition, the secretion of stress

hormones, such as adrenaline and its metabolites, is
suppressed and, consequently, a significant drop in
blood pressure and heart rate [63].

Other data attribute effects to the neurohormonal
pathway mediated by adrenocorticotropic hormone
(ACTH) and cortisol [63]. Studies assensing [64] the
neurophysiological response to music found
a decrease in plasma norepinephrine, epinephrine,
growth hormone, prolactin, ACTH, cortisol and β-
endorphin concentrations [65].

Recent studies clearly indicate a fine two-way inter-
action between the neuroendocrine and immune sys-
tems. Hypothalamic hormones, apart from their
neuroendocrine role, have influences on immune
function. The release of growth hormone, for exam-
ple, is not only produced by the neurosecretory cells
of the hypothalamic-pituitary system, but also synthe-
sized by immunocompetent cells. Interleukin-6 (IL-6)
and other cytokines play a central role in immune
modulation and also have demonstrated effects on
the neuroendocrine system [63].

Several studies have investigated the effects of
music on the production of salivary immunoglobulin
A (s-IgA), a first line of defense against bacterial and
viral infections [66], and a reliable marker of functional
status of the entire mucosal immune system [67]. The
studies of Knight WEJ et al [67] have shown an
increase in the concentration of salivary immunoglo-
bulin A compared to its baseline value when listening
to relaxing music. However, this effect has not been
proven for plasma IgA concentrations [68].

This study focusing in music therapy as a preventive
procedure can easily be considered as a part of
a workplace health improvement plan. It evaluates
a particularly interesting tool as it is economic, non inva-
sive and does not require any apprenticeship or prior
training. However, some limitations must be considered
before results interpretation such as the limited sample
size and the relatively short time period for reassessment.

In addition, this study enrolled only staff members
of urology and maxillofacial Surgery operating theatre
resulting in a selected population. Thus, results gen-
eralization to others staffs may be absurd. However,
this selectivity facilitates data analysis by reducing the
studied population heterogeneity.

Furthermore, the use of self-report questionnaires
which is a widely used approach in medical researches
because of its speed and low cost may expose to the
risk of participants subjectivity because of its declarative
character. To remedy this deficiency, validated and
standardized tools were used to evaluate stress and BO.

In our study, screening for auditory and psychiatric
disorders which can interfere with the intervention
impact, was based solely on anamnesis, whose sensi-
tivity and specificity remain limited. A specialized ENT
examination with audiometry and an assessment of
mental status by validated tests should have been
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performed for all participants. In addition, the com-
munication between the various members of the
operating room and the noise of the devices could
be a nuisance annoying the musical listening.

Finally, the choice of music should also be analyzed.
The freedom of choice given to the participants would
allow a better adherence to the study at the expense of
a bias of confusion between the effects directly related
to music properties and the effects related to other
dimensions including emotional and nostalgic ones.

5. Conclusion

In our study, music therapy had significantly improved
the stress levels of the operating theater staff suggesting
a wide use of this non-pharmacological, simple, eco-
nomical and non-invasive therapy as a preventive mea-
sure. However,manypointsmust bepreviously specified
such as the characteristics of the music to prescribe and
the timing of its administration. Thus, randomized stu-
dies with larger samples, and phsyiological measures are
needed before any definitive conclusion.
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