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Summary We performed an experimental single-blind crossover design study in a postanaes-
thesia care unit (PACU): (i) to test the hypothesis that patients will experience a higher degree of
wellbeing if they listen to music compared to ordinary PACU sounds during their early postopera-
tive care, (ii) to determine if there is a difference over time, and (iii) to evaluate the importance
of the acoustic environment and whether patients prefer listening to music during their stay.
Two groups received a three-phase intervention: one group (n = 23) experienced music—ordinary
sound—music and the second group (n = 21) experienced ordinary sound—music—ordinary sound.
Each period lasted 30 min, and after each period the patients assessed their experience of the
sound. The results demonstrated a significant difference (p < 0.001) between groups in the
proportions of patients reporting that the acoustic environment was of great importance for
their wellbeing during the three-phase intervention, and most participants (n = 36 versus n = 8)
noticed that they were exposed to different sounds during the PACU period. The results also
revealed that most participants (n = 32) preferred listening to music versus listening to ordinary

sound (n = 3) while in the PACU (p < 0.001). These findings promote use of listening to music to
establish a healing environment for patients in a postanaesthesia care unit.
© 2009 Elsevier Ltd. All rights re
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ntroduction

linical practitioners face many challenges in caring for the

hysical needs of their hospitalised patients. Meeting the
olistic needs of patient’s poses another challenge because
hese therapeutic interventions, e.g. listening to music, are
sually viewed as ‘‘extras’’ (Nilsson, 2008). Nurses have the
esponsibility to establish holistic care; care that includes
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A randomised crossover trial

a healing environment for the patient and an environment
that reduces stress. A healing environment helps patients
refocus from negative stimuli to something pleasant and
familiar, allowing them to escape into ‘‘their own world’’
(Dunn, 2004; Heiser et al., 1997; McCaffrey, 2008; Nilsson,
2008). One feature of such an environment might be sooth-
ing music, an intervention that can help patients focus
their awareness on the music and help in relaxation. Listen-
ing to music is an interdisciplinary tool that uses recorded
music to facilitate patients’ healing (Nilsson, 2008). Music
is also closely linked to emotions and arousal. Evidence sug-
gests that listening to music modulates emotional arousal as
indexed by changes in cardiovascular and respiratory activ-
ity (Bernardi et al., 2006). It has also been suggested that
music has an analgesic effect in reducing anxiety and direct-
ing attention away from negative experience, thus helping
patients cope with emotional stress (Good et al., 2001;
Nilsson, 2008).

Postoperative recovery has been defined as an ‘‘energy-
requiring process of returning to normality and wholeness.
It is defined by comparative standards, achieved by regain-
ing control over physical, psychological, social and habitual
functions, resulting in a return to the preoperative level
of independence/dependency in activities of daily living
and optimum level of psychological wellbeing’’ (Allvin et
al., 2007, p. 552). In a recent review of using differ-
ent types of relaxing music in perioperative care, Nilsson
(2008) concluded that soothing music can improve patients’
postoperative recovery process by reducing subjective pain
experience and reducing requirements for morphine-like
analgesics. These results were also found in a Cochrane
review on music and pain (Cepeda et al., 2006) and in a
meta-analysis on music medicine and music therapy (Dileo
and Bradt, 2005). More recent studies on postoperatve pain,
i.e. not included in the three reviews reported above,
found pain reduction in the first two days after gynae-
cologic surgery (Good and Ahn, 2008) and in immediate
postoperative recovery following elective caesarean section
surgery (Ebneshahidi and Mohseni, 2008). However, Reza et
al. (2007) did not find a reduction in pain following elective
caesarean section surgery.

Other positive effects on patients’ postoperative recov-
ery, e.g. reduced acute confusion and delirium in elderly
patients undergoing elective hip and knee surgery (Ruth
and Locsin, 2004) and reduced anxiety and intubation time
after cardiovascular surgery have been reported (Twiss et
al., 2006). Studies have also shown a reduced physiologi-
cal stress response in the immediate postoperative period,
e.g. in recovery of decreased cortisol levels after hernia
repair surgery (Nilsson et al., 2005) and after different types
of day surgery (Leardi et al., 2007). However, listening to
music postoperatively seems to have little or no effect on
vital signs such as blood pressure, heart rate and respiratory
rate (Dileo and Bradt, 2005; Ebneshahidi and Mohseni, 2008;
Nilsson, 2008).

The studies discussed include different types of soft
and relaxing music with 60—80 beats per minutes (bpm)

apart from the study by Good and Ahn (2008), which used
Korean music with 80—110 bpm. However, a clear picture
has not emerged regarding which genre is most benefi-
cial (Dileo and Bradt, 2005; Nilsson, 2008). The soft and
relaxing music (MusiCure, 2009) used in our study includes
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ifferent melodies composed of harp, cello and strings with
lements of natural sound, e.g. rainforest, birdcalls and
alling rain. The music has no dramatic changes. This Musi-
ure music was composed specifically for relaxation (by
iels Eje, Gefion Records, Copenhagen, Denmark) based on
n investigation of the acoustic environment in hospitals
nd its impact on patients in a postanaesthesia care unit
PACU) (Thorgaard et al., 2005). MusiCure music has been
ested in relation to patients’ pain, discomfort and wellbe-
ng during placement of a femoral nerve block (Nikolajsen
t al., 2009) and patients’ pain and stress responses in heart
urgery (Nilsson, in press-a). It was also tested in relation to
elaxation (Nilsson, in press-b) on day one of postoperative
ecovery and in relation to patients’ pain, angina, anxiety
nd experience of the acoustic environment during percu-
aneous coronary intervention (Nilsson et al., in press). Two
f these studies found some positive effects, e.g. decreased
ortisol levels (Nilsson, in press-a) and increased oxytocin
evels and subjective relaxation levels (Nilsson, in press-b).
he other two studies showed no effects (Nikolajsen et al.,
009; Nilsson et al., in press).

In summary, we found evidence showing that different
enres of soothing music have a positive effect on patients’
ostoperative recovery as reflected in reduced pain and
nalgesic requirements. Such music also appears to reduce
tress. However, there is no evidence that demonstrates
hat soothing music, such as MusiCure, has a positive effect
n patients’ postoperative wellbeing and whether or not
atients prefer listening to music comparison to ordinary
ound during their immediate postoperative recovery. For
he purpose of this study wellbeing is defined as the sense
f satisfaction in the present moment.

im

he aims of this study were: (i) to test the hypothesis that
atients will experience a higher degree of wellbeing if they
isten to music compared to ordinary PACU sounds during
heir early postoperative care; (ii) to determine if there is
difference over time and (iii) to evaluate the importance

f the acoustic environment and whether patients prefer
istening to music during their postanaesthesia care period

ethods

articipants and settings

his study was an experimental, single-blind cross over
esign study. It included 50 patients and was conducted
t the postanaesthesia care unit in a university hospi-
al. Patients were consecutively and prospectively enrolled
etween Monday and Thursday during September 2004.
nclusion criteria for patients were: 18 years or older; could

ead and understand Swedish; had undergone surgery and
xpected to need at least two hours of recovery in a PACU.
xclusion criteria were: hearing impairment; postoperative
ecovery care after 17:00 h; or difficulty to cooperate in
easurements, e.g. cognitive impairment.
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rocedure

onsecutive patients were asked to participate in the study
n registration in each ward on the day before surgery. Ver-
al and written information described the aim of the study
s an evaluation of the acoustic environment at the PACU,
.e. no mention was made about music. Patients were ran-
omly allocated to one of two groups based on random
nvelopes that the PACU staff drew from two boxes, one
or men and one for women, on entry into the trial. The
roups were divided to ensure an equal number of men and
omen. The first author picked the next available num-
er for entry into the trial and conducted all interventions
nd outcome assessments. Patients were not aware of their
ssigned group.

All patients used an ergonomic audio pillow,
5 cm × 30 cm (Wellness Musicpillow, 2009). The pillow
ontained two loudspeakers, connected to a compact disc
CD) player. Only the patient lying on the pillow heard
he music, which was inaudible to other patients or the
taff. Three audio pillows were available and were hygienic
nd technically approved by the biomedical technology
epartment. Each pillow was covered with a pillowcase.
he audio pillow was placed on the patient’s bed before
e/she arrived at the PACU.

ntervention

wo groups received a three-phase intervention: one group
n = 23) experienced music, ordinary sound and music (MOM)
nd the second group (n = 21) experienced ordinary sound,
usic and ordinary sound (OMO). Each period lasted 30 min

nd after each period the patients assessed their experience
f the sound. The music used was MusiCure (MusiCure,
009) and the ordinary sound intervention implied no
usic, i.e. ordinary sound from the PACU environment. The

nterventions started after 30 min of standard care in the
ACU (Fig. 1).

OM group: music—ordinary sound—music
uring their first 30 min of the intervention the patients lis-
ened to music delivered via a music pillow. Then the music
as stopped and 30 min passed with no music being deliv-
red via the pillow, i.e. ordinary sound. After this period the
atients again listened to 30 min of music (Fig. 1).

MO group: ordinary sound—music—ordinary sound
his group received the same type of intervention as the
OM group, but the ordinary sound and the music periods
ere presented in reversed order, i.e. 30 min of silence,
0 min of music and 30 min of silence (Fig. 1).

utcome assessment

he questionnaire was study-specific and developed by the
uthors based on knowledge of the research field and profes-

ional experience of PACU care. The questionnaire included
he following issues:

. Patient’s level of wellbeing assessed by a five-point scale
from ‘‘excellent’’ to ‘‘very poor’’.

E

T
r

Figure 1 Study flowchart of the trial.

. Patients opinion of the importance of the acoustic
environment assessed by ‘‘great importance’’ or ‘‘no
importance’’.

. The patient’s rating of the acoustic environment assessed
by ‘‘like’’ or ‘‘dislike’’.

. If the patient noticed any difference between the sounds
during the PACU period, assessed by ‘‘yes’’ or ‘‘no’’.

. Which intervention period the patient thought was
the most pleasant, assessed by ‘‘music’’ or ‘‘ordinary
sound’’.

Before commencing the study, we conducted a pilot
tudy to test the face validity. Five patients answered the
uestionnaire to investigate whether they understood the
uestions. The results of the pilot study indicated that no
odifications were necessary.
The first author measured the responses verbally after

ach period in the intervention. Issues one though to three
ere assessed for all three periods in the intervention while

ssues four and five were assessed for the third period only.
thical considerations

he study followed common ethical principles in clinical
esearch and was approved by the regional Ethics Committee
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Table 1 Comparison of patients’ characteristics age, gen-
der and analgesia technique.

MOM (n = 23) OMO (n = 21)

Age (years) 56 (20.1)a 58 (17.2)a

Gender, n
Male 12 9
Female 11 12

Type of analgesia technique, n
Spinal/local 5 5
General 18 16

Figure 2 The distribution of patients’ well being scores
(excellent or good) after the three intervention periods. Abbre-
viations: MOM = music—ordinary sound—music; OMO = ordinary
sound—music—ordinary sound.

Figure 3 The proportions of patients reporting that
the acoustic environment had great importance for their
w
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MOM = music—ordinary sound—music; OMO = ordinary
sound—music—ordinary sound.

a Mean (±SD).

in Lund, Sweden. All patients gave verbal and written
informed consent and were notified in writing that they had
the option to withdraw from the study after receiving the
information. Participants were also entitled to make individ-
ual decisions regarding how long they wished to participate
and under what conditions. Furthermore, the participants
were informed that they could withdraw from the study at
any time without any adverse effects to their care.

Data analysis

To identify changes over time in the two intervention groups,
MOM and OMO, we used the Friedman and McNemar tests
for related samples. To test differences between groups we
used Mann—Whitney and chi-square tests for independent
samples. A p-value below 0.05 was considered to indicate
a statistically significant difference. All statistical analyses
involved the use of the SPSS program for Mac OS, version
13.0 (SPSS Inc., Chicago, IL, USA).

Results

Six patients from the total group of 50 were excluded for
the following reasons: four patients were excluded because
they expressed a personal choice to listen to music even
during the ordinary sound periods; one patient had respira-
tory related problems and one patient experienced technical
problems with the music pillow. Consequently, 44 patients
were enrolled in this study, 23 in the MOM group and 21 in the
OMO group (Fig. 1). The two groups were comparable with
respect to age, gender and type of anaesthesia (Table 1).

Regarding the design chosen for this study, there was two
aspects of interest to identify; differences between groups
and changes over time (within-group differences). These
aspects are addressed below.

Wellbeing

We found no differences between the groups regarding the

distribution of patients’ sense of wellbeing (Mann—Whitney,
p > 0.05) after each intervention period (Fig. 2). Using the
Friedman test for the two intervention groups, MOM and
OMO, we noticed a significant change in wellbeing in the
OMO group (p > 0.01) after the second intervention.

A
o
c
i

ellbeing during the three intervention periods. Abbrevi-
tions: MOM = music—ordinary sound—music; OMO = ordinary
ound—music—ordinary sound.

None of the patients expressed very poor wellbeing dur-
ng any of the three intervention periods.

mportance of the acoustic environment

e found a significant difference between the groups in the
roportions of patients reporting that the acoustic environ-
ent had great importance for their wellbeing during the

hree intervention periods (p < 0.001). Hence, the periods of
istening to music were viewed to have greater importance
or the patients’ wellbeing (Fig. 3).

ating of sounds during the PACU stay
lthough the McNemar test showed no significant changes
ver time within the intervention groups (p > 0.05), a signifi-
ant difference between groups was found after the second
ntervention. In the OMO group, all patients reported that
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Figure 4 The proportion of patients reporting that they
liked the sound during the three interventions. Abbrevi-
ations: MOM = music—ordinary sound—music; OMO = ordinary
sound—music—ordinary sound.
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igure 5 Distribution of patients’ preferences: listening to
usic or to ordinary sound in the postanaesthesia care unit.
he numbers in bars show number of patients.

hey liked the sound after the second intervention. Hence,
he transfer from listening to ordinary PACU sounds to lis-
ening to music appeared to be positive (Fig. 4).

Furthermore, most participants (n = 36 versus n = 8)
oticed that they were exposed to different sounds, i.e.
usic and no music during the PACU period. The results also

howed that most participants (n = 32) preferred listening to
usic versus listening to ordinary sound (n = 3) during their
ostanaesthesia care (p < 0.001) (Fig. 5).

iscussion

he first major finding of this study is that music appeared
o increase the patients’ opinion of the importance of the
coustic environment during their early postoperative care
eriod at the PACU. Secondly, listening to music appeared to
lay an important role for patients’ wellbeing during their

arly postoperative care period at the PACU. Thirdly, the
ajority of participants preferred listening to music instead

f ordinary sound. This is highlighted by the fact that four
atients were excluded, as they did not want to stop lis-
ening to the music after the 30-min intervention and chose

u
s
t
i
c
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o continue with the music. The critical moments in this
tudy occurred when the acoustic environment changed.
his is illustrated by the fact that when the OMO group was
xposed to music (intervention two) they found this to be
positive change. Furthermore, when the MOM group was

xposed to music for the second time (intervention three)
he patients reported that the acoustic environment (e.g.
istening to music) played an important role for their well-
eing. It seems that the music refocuses attention towards
leasing, soothing, and preferred stimuli rather than the
nfamiliar ambient sounds of a PACU. Patients are clearly
ware of the multitude of sounds, e.g. from machines and
larms, in the PACU environment.

Our findings in this study are consistent with the study by
cCaffrey and Good (2000) that showed music has a comfort-

ng effect giving patients a sense of familiarity with sounds
n a hospital setting. It has also been shown that patients’
xperience of listening to music postoperatively is positive,
ids distraction and increases comfort (Dunn, 2004; Heiser
t al., 1997; McCaffrey, 2008; Shertzer and Keck, 2001).
stablishing a familiar environment for the patient is of
onsiderable importance and a part of holistic patient care
McCaffrey, 2008; Nilsson, 2008).

In the present study we used music specially composed
or relaxation, MusiCure. Previous studies have highlighted
he importance of the music genre, but no clear picture has
merged regarding which genre is most beneficial (Nilsson,
008). Some music therapists suggest that classical music is
he best music for relaxation because the musical pieces
re consistent (Bunt, 1994). They also suggest that the
usic should be familiar, desirable and meaningful to the

istener (Cunningham et al., 1997). Researchers in some
tudies have allowed the patients to select the genre of
usic from a list of approximately five different types, i.e.
atient-selected music, whereas other studies have used
ame type of music, i.e. researcher-selected music, for all
articipants. The results of these studies are not strictly
omparable, as different methods of investigation were
sed, i.e. length of intervention, volume, time period and
hoice of sound source (Nilsson, 2008). Yet, the results from
meta-analysis (Dileo and Bradt, 2005) and a systematic

eview (Nilsson, 2008) have not shown any differences in
he effects of researcher-selected versus patient-selected
usic.

imitations

ethodological concerns exist with this study and are
cknowledged. Firstly, the questionnaire did not undergo
sychometric testing, such as internal consistency, homo-
eneity or content validity and some of the answers were
ichotomous. Secondly, the intervention was not strictly
linded to the participants, i.e. the participants were aware
f the music but not of their assigned group and the purpose
f comparing music with ordinary sound. Thirdly, the sample
ize in this study was small. However, the crossover design

sed in this study has not been found in other studies mea-
uring music in perioperative settings. This design enables
he researcher to compare individual preferences for music
ntervention versus no music. We also used two different
rossover designs to compare if there were any difference
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regarding the number of musical periods that the patients
had listened to. We therefore suggest that further research
with larger sample sizes is needed to examine music inter-
ventions in postoperative care using crossover design and
psychometrically tested outcomes. Studies also need to test
different genres of music and their effects on postoperative
recovery.

Conclusions and practice implications

The present study contributes to the knowledge of music’s
importance for patients’ experience of environmental
sounds. It also shows that patients prefer to listen to
music instead of ordinary ‘‘hospital sounds’’. The find-
ings presented in this study lend support to nurses using
music interventions in establishing a healing environment for
patients at a postanaesthesia care unit. Music enhances the
environment of patients recovering from surgery by provid-
ing them with an environment of reassuring sounds to help
them awake from anaesthesia in a calm and comforting man-
ner. As a nursing intervention, playing recorded music can be
a helpful therapeutic tool to facilitate healing in patients.
The ability of nurses to use music listening as an intervention
for patients undergoing postoperative care promotes nurs-
ing autonomy and the notion that nurses can influence the
patient’s environment.
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