




els (no-music control, surgeon-selected
music, and experimenter-selected music
control) and minutes within task by
minute 1 and minute 2. The overall
ANOVAs revealed identical patterns of
effects for speed and accuracy, including
main effects for both within-subject vari¬
ables (music condition and minutes) and
a music condition by task interaction (Fig¬
ure 2). Further, a posteriori t tests re¬
vealed that both speed and accuracy were

significantly better in the surgeon-se¬
lected music condition than the other two
music conditions (all P<.0001).
Comment

This study examined the effects of
music on surgeons' psychophysiological
responses and performance during a
standard psychological Stressor, mental
arithmetic. We believe surgeons have
never been studied in this context. The
results provide evidence that for this
group music can have beneficial effects
both autonomically and behaviorally.

The beneficial autonomie effects ofmu¬
sic demonstrated herein were derived
largely from the reduced cardiovascular
reactivity during task performance. Con¬
siderable evidence exists in support of
the relationship between cardiovascu¬
lar reactivity and cardiovascular disease,
particularly coronary heart disease and
hypertension.3335 The beneficial behav¬
ioral effects of music demonstrated
herein were derived largely from im¬
proved task performance. To the extent
that surgeons' performance and cardio¬
vascular responses during a standard
laboratory psychological stress task gen¬
eralize to the surgical suite, one would
expect beneficial effects of the same mu¬
sic on both cardiovascular reactivity and
performance during surgery.

The participants in our study endorsed
this view. They gave many examples of
the frequent and enduring stress they ex¬

perience during surgery. It is important
to note that all participants believed in the
beneficial effect of music and were eager
to participate in our study. We cannot
speculate whether music would have ben¬
eficial effects for surgeons who customar¬
ily choose not to listen to it during surgery
or for surgeons who might listen to music
but are not devoted music enthusiasts.

No specific category ofsurgeon-selected
music was associated with favorable physi¬
ological responses and improved task per¬
formance. Individuals were most posi¬
tively affected by the music they chose,
regardless of its tempo, timbre, or instru¬
mentation. Study participants chose 50
different pieces, all instrumental (46 clas¬
sical, two jazz, and two Irish folk). This
experiment lends credible support to the
importance of individual taste and selec¬
tion of music. An example of this is the

more positive influence James Galway and
the Chieftans playing traditional Irish mu¬

sic, complete with drums and tin whistles,
had on one surgeon as compared with
Pachelbel (the control music condition).

These findings raise interesting issues
regarding possible mediators of the re¬

lationship between music and perfor¬
mance. We contend that preference and
not just familiarity contributed to the
favorable performance responses and be¬
nign physiological responses in the self-
selected music condition, since Pachel¬
bel was not related to better perfor¬
mance and only somewhat to decreased
physiological reactivity. Accordingly, the
self-selected music may have caused the
surgeons to feel better able to perform
the experimental stress task because of
the past association of this specific mu¬
sic with positive performance during sur¬

gery. Our position depends, of course,
on the assumption that there was noth¬
ing particularly distracting or otherwise
negative about the experimenter-se¬
lected music, Pachelbel, and that any
other selection from the same genre
would have produced similar results.

In this study, we demonstrated evi¬
dence that, for some surgeons, music is
related to improved autonomie responses
and performance during stressful tasks.
Also, support was found for our surgeon
subjects' intuitive beliefs that music is
beneficial during stressful tasks. In 1889
Nietzsche wrote, "Without music life
would be a mistake."36 Over a century lat¬
er, our data prompt us to ponder if, with¬
out music, surgery would be a mistake.
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