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Music is a dynamic experience that can elicit
both physiological and psychological responses
in the listener. It is a complex blend of expressi-
vely organized sound, comprising three ele-
ments: rhythm, melody, and harmony. Rhythm
is the pattern of the movement of the music. It
is one of the most essential structural and orga-
nizational elements of music, is the most
influential aspect of music and is a key conside-
ration when selecting musical collections for
specific purpose (Bunt 1994, White 2000). The
music melody results from the sequence of
musical pitch and the interval between musical
tones (Bunt 1994). Pitch is the number of cyc-
les the sounds vibrates per second. Faster vibra-
tions produce higher pitched tones, while slo-
wer vibrations result in lower tones (White
2000). Harmony of the music refers to the way
pitches are blended, with the combination of
sounds being characterized as consonant or dis-
sonant (Bunt 1994).
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Music therapy is an alternative therapy that may
improve patients’ health and well being
(Guzzetta 1988). It is defined as the controlled
use of music, its elements and its influences, on
human beings to aid the physiological, psycho-
logical and emotional integration of the indivi-
dual during treatment of an illness disability
(Munro & Mount 1978).

Music has been used since ancient time to influ-
ence human health (Bunt 1994, White 2000).
Archaeological findings show that the primitive
man used music as a way to appease the “gods”
(Henry 1995). The 6th century Greek phi-
losopher Pythagoras, considered as the founder
of music therapy and geometry, believed that
music greatly contributed to health and often
prescribed music and diet to restore and main-
tain harmony of the body and soul (Olson 1998,
White 2001). People in the Renaissance move-
ment demonstrated that various types of music-
affected changes in the respiratory rate, heart
rate, blood pressure and digestion (Henry
1995). In an unsigned article that appeared in
the Columbian Magazine in 1789, a case was
made for the use of musical experiences to
influence and regulate emotional conditions
(White 2000) and The Influence of Music on
Health and Life, which describes the use of
music in healing, was written by Chomat in
1846 (Biley 2000). Furthermore, Florence
Nightingale recognised the power of music in
the environmental milieu of the hospital wards
and as a part of the healing process for injured
soldiers in the Crimea in the 19th century.
Nightingale noted the effects of different types
of music, recommending wind instrumental
pieces with continuous sound or air as generally
having a beneficial effect for the sick and she
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remarked that instruments that do not produce
continuous sounds would have the opposite
effect (Nightingale 1992, McCaffrey & Locsin
2002). Nightingale felt that it was the responsi-
bility of nursing to control the environment in
order to put the patient in the best place for hea-
ling to occur (McCaffrey & Locsin 2002). In
1926, another nurse, Isa Maud Ilsen, established
the National Association for Music in Hospitals.
Tlsen advocated implementation of specific pre-
scriptions or treatment regimes (Ilsen 1926).

In the early years of the twentieth century, music
was used in hospitals mainly to boost morale, as
a general aid to convalescence and as an enter-
taining diversion. Physicians invited musicians
to play to large groups of patients on the vague
assumption that it might activate metabolic fun-
ctions and relieve mental stress. Hunter, in
1892, placed a piano in the Helensburg Hospital
in Scotland and, with the aid of volunteer pia-
nists, made an extensive study of the value of
music to the patient. He proclaimed that the
cessation or at least diminution of pain was mar-
ked in many cases, and in seven out of ten the
fever was also lowered. Coring in New York in
1899 and Tarchanoff in Russia in 1903, descri-
bed different effects of various types of music on
the pulse and respiration as well as on body sec-
retions. (Light et al 1949).

Recorded music was first used in hospital in the
late 1800s, after invention of the phonograph
(White 2000). In 1914 Kane (1914) was the first
person to provide intraoperative music to dis-
tract patients from “the horror of surgery”. In
1949, a group of surgeons studied the use of
music in conjunction with psychosomatic fac-
tors in physical illness. They performed a series
of operations and saw that music had a calming
effect on these normally tense and nervous pati-
ents when routine medication did not (Light et
al 1949). In addition, during the Second World
War there was a large influx in the development
of music therapy (Bunt 1994). More recently,
Paterson and Zderad (1988) described the arts
(e.g. music, painting and poetry) as an impor-
tant part of the nursing discipline.
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Mechanism of action of music therapy

Various complex theories, hypotheses and
assumptions exist regarding how music works
(Gagner-Tjellesen et al 2001). It has been pro-
posed that music stimuli have a biologically
effect on human behaviour by engaging speci-
fic brain functions involved in memory, lear-
ning and multiple motivational and emotional
states (Tauht 1990).The effect of music is per-
ceived in the right hemisphere of the brain
(Thaut 1990, Liégeois-Chauvel et al 1998,
Myskaja & Lindbaeck 2000), however the left
hemisphere may take a greater role in the ana-
lytic aspects of the music (Thaut 1990,
Mpyskaja & Lindbaeck 2000). The auditory
perception of the music is located in the audi-
tory centre in the temporal lobe, which sends
signals to the thalamus, the mid brain, pons,
amygdala, medulla and hypothalamus. The
physiological effect of music is proposed to act
via the hypothalamus and its regulation of
adrenaline and other neuro-hormones

(Myskaja & Lindbaeck 2000).

Registrations through EEG have shown that
music can decrease the bioelectrical activity in
the brain from predominant beta waves to
alpha and theta waves, which can have conse-
quences for reduction of anxiety, tension and
sleeplessness (Shawn 1999).

The mechanism of the pain reducing effect of
music has been explained by the gate control
theory, which suggests that the transmission of
potentially painful impulses can be modulated
by a “cellular gating mechanism” found in the
spinal cord (Melzack 1973, Whipple & Glynn
1992). Alternatively the beneficial effects may
be a result of distraction through cognitive
coping strategies by competing stimuli that
reduce pain perception (Fernandes & Turk
1989). Music can also act as a distracting agent
to refocus the attention from negative stimuli
causing the stress, to something that is pleasant;
it occupies one’s mind with something familiar,
soothing and preferred (Siegele 1974,
McCaffery 1992, Mok & Wong 2003), allowing
people to escape to “their own world”. The
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patient can focus on his or her awareness of the
music, as an aid to relaxation (Mok & Wong 2003).

Studies with music intra- and postoperatively
"Tsuchiya et al (2003) proposed that the concept
of music or sound as modulators of human
response to surgical stress under regional
anaesthesia may also be valid in unconscious
patients under general anaesthesia. However,
the effect of sound is somewhat limited in the
middle of general anaesthesia period, as compa-
red with regional anaesthesia. There is also evi-
dence that hearing ability seems to be maintai-
ned at clinical concentrations of general anaest-
hesia (Schwender et al 1993, 1994). Studies with
music intraoperatively under general anaesthesia
are limited. In a study of Blankfeild et al (1995)
the patients listened to music intraoperatively
under general anaesthesia and postoperatively
twice a day for the duration of hospitalisation.
There was no significant difference in any of the
outcome variables; number of postoperative

days, analgesic consumption, depression, daily
living activities and cardiac symptoms.

Nilsson et al (2001 and 2003b) have shown that
patients which have been exposed to soft relaxing
music intraoperatively had significantly lower
pain scores on the first day of surgery compared
with the control group patients. Intraoperative
music can also lead to less postoperative fatigue
and that patients became mobile earlier i.e. time
to sit after surgery, (Nilsson et al 2001).

Studies of intraoperative music used during
regional anaesthesia have shown reductions in
requests for sedatives during orthopaedic and
plastic surgery (Walther-Larsen et al 1988) and
in day care surgery (Lepage et al 2001). Other
studies of intraoperative music during local
anaesthesia show decreased anxiety, heart rate
and mean arterial blood pressure during sigmo-
idoscopy (Palakanis et al 1994), reduction in
blood-pressure during cataract surgery (Cruise
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et al 1997) less analgesia during lithotripsy and
less use of sedatives during urological procedu-
res (Koch et al 1998). Yilmaz et al (2003) repor-
ted that music during extracorporeal shock
wave lithotripsy treatment (ESWL) under local
anaesthesia resulted in decreased anxiety and
fentanyl requirement, increased oxygen satura-
tion and that the patients with music felt more
comfortable during ESWL than those without.
However, other studies have reported that pati-
ents who listened to music during surgery felt
more anxious than the control group (Walther-
Larsen et al 1988) or there was no effect on anx-
iety (Cruise et al 1997) blood pressure, heart
rate, oxygen saturation or length of PACU stay
(Koch et al 1998).

Studies of the effects of music during the imme-
diate postoperative period are rare however,
Nilsson et al (2003b) have shown that the pati-
ents who had been exposed to 1 hour of music
postoperatively had significantly lower pain sco-
res after one and two hours and required signifi-
cantly less morphine after one hour at the
PACU. Two hours of listening to soft postopera-
tive music can also result in significantly lower
pain intensity for this first 2 hours in the PACU
(Nilsson et al 2003a). However, the period for
the pain reducing effect was of short duration i.e.
2 hours postoperatively (Nilsson et al 2003b).
Music can also result in higher oxygen saturation
postoperatively (Nilsson et al 2003a) and pati-
ents’ experience of music listening postoperative-
ly has been expressed as: "Wonderful to wake up
to soothing music, it made me feel calm”.
”Soothing music makes me think positively and I
like piano music”. ”"The music was there the
whole time and made me feel calm and took the
pain impulses away”.

In a small quasi-experimental study, Heiser et al
(1997) found that music had no impact on posto-
perative pain, anxiety, heart rate, blood pressure
or respiratory rate. The study indicated, howe-
ver, that the patients were satisfied with listening
to music in the PACU and that it helped them to
relax and that it functioned as a distracter.

+ International Academy for Design and Health

106

MUSIC AND HEALTH; HOW TO USE MUSIC IN SURGICAL CARE

Music interventions performed on postoperati-
ve days 2 and 3 after coronary artery bypass
grafting have shown improved mood (Barnason
et al 1995) and soothing music administered on
postoperative days one and two has shown dec-
reased postoperative pain. (Good et al 1999,
2001, 2002). In a qualitative study of the lived
experience of listening to postoperative music
(McCaffrey & Good 2000), the patients expres-
sed that they were distracted from their fear,
pain and anxiety when listening to music. This
distraction allowed them to be calmer and hel-
ped them to relax. The patients also verbalized
that the music helped them to cope with pain,
discomfort and a strange environment. The
music was under their control and it enabled
them to focus on healing rather than on frustra-
tion, pain and fear.

Implications for practice

In clinical practice, a combination of pharmaco-
logical and non-pharmacological treatments is
desirable in order to achieve additive or syner-
gistic effects (Good & Moore 1996). A non-
pharmacological adjuvant could be for example
music. The use of music in the surgical care is
growing. When starting an intervention with
music in the OR or PACU the tempo, volume,
and the tone of the music should be considered
(Johnston & Rohaly-Davis 1996). The rhythm
of the music is suggested to be the most impor-
tant and it may be the key that has the active
function (Bunt 1994, Marwick 2000, White
2000). The rhythm should be slow and flowing
with 60-80 beats per minute (Cunningham et al
1997, Chlan 1999, White 2000, Knight &
Rickard 2001). The music should be non lyrical
and consist predominantly of low tones and the
instruments should be mostly strings, with
minimal brass or percussion (White 2000). It
has also been suggested that it is important to
take the patient’s preference concerning the
music into account (McCaffery 1992, Snyder &
Chlan 1999, White 2000, Knight & Rickard
2001). However, these assumptions are needed
to be explored further. The use of headphones
is advocated, along with an audiotape player or
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CD player that is equipped with auto reverse, in
order to provide consistent, uninterrupted
music and to block unpleasant environmental
sounds (Steelman 1990, Nilsson et al 2001,
2003a and 2003b). The noise level in the OR
and the PACU can sometimes be as high as >70
dB (Hogue & Thompson 1990, Kain et al 2001,
Liu & Tan 2000, Shertzer & Keck 2001). Using
headphones to play music as a distraction from
the OR and PACU noise has been successful
and provides strong support for the positive
effect of music on noise control (Kain et al
2001, Shertzer & Keck 2001).

Music therapy is an example of a non-pharma-
cological activity that can be administered to
the surgical patient, which can empowering the
patient to develop own ability to gain control
over negative symptoms. During surgery and
postoperative recovery music can become an
integral part of the multimodal regime adminis-
tered to the patient. This intervention represent
simple, inexpensive and non-invasive tools that
can be applied advantageously during intra- and
postoperative care.
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