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T~E b-SE of white sore M and music for the production Iof analgesia in dental  
surgery was developed by Ga?dner and Licklider ~ anti th9 method is now much 
used on the North Am!erican Continent. Gardner and I~icklider reported tha t  
completely effective analgesia could be obtained in 63 pe~- cent of patients who 
were having scaling or grinding operations or cavity preparation and Gardner,  
at the time of publication, stated tha t  136 extractions had keen performed wi thout  
recourse to other analgesia. Since this modest report mmLy manufacturers have 
produced machines for the induction of "audio-analgesia 
claims for the effectiveness of the method, and we felt tl 
while to try to assess this objectively. Accordingly we sele( 
threshold to a thermal stimulus and assessed the influel 
sound and music. It  was realized that  the superficial pare elicited by heat  is a 
different sensation to that  elicited by an air turbine drill On a tooth, but  we felt 
that it would allow" the detection of any analgesic effect. 
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METHODS AND APPARATUS 

The instruments for the production of audio-analgesia generally consist of a 
conventional tape-recorder playing pre-recorded tapes of music while white 
sound is produced and added by a conventional white soun d generator. The music 
and white sound volumes are each under separate contr61, by the patient.  The 
patient is instructed to set the music to a comfortable listening level and to con- 
centrate upon this and not the operator. He is instructed t o  use the white sound 
in sufficient volume to abolisl{ any pain that  may be inflicted during operation. 
The analgesia conferred is thought  to be a function of thel white sound pressure, 
which can be adjusted to a point just  below the pain threshold for hearing. 

An audio-analgesia machinl~ was obtained from one of the manufacturers,  this 
being a production model as sold for use in dental surgerieS. The music and white 
'noise were supplied to the patient through an e~cell6nt pair of stereo-earphones, 
which efficiently damped out external noise. The tape recorder used two channels 
to supply stereophonic music and the reproduction was of high quality. The tape 
supplied had a varied repertoire of appropriate music. The white sound generator 
was limited to a maximum sound pressure level of 120 db., a pressure which should 
not damage hearing when used for relatively short periods but  which approached 
the pain level for some of our subjects. By means of a foot switch the operator 
could lower the sound level in the earphones and communicate with the subject 
by an external microphone. 
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Thirteen subjects, hospital residents, t~chnicians, and nurses, ~ere  taken at 
random and the procedure was explained o each one in a non-comn~ittal manner 
and the machine and its function n)ade clear. The superficial pain threshold 
was measured by means of a heate.~ pla :inum wire, the t empera ture  of which 
could be increased up to the point  wl)ere :he sensation of heat  chm?ged to one of 
pain. Three inches (7.5 cm.) of 0.01-ira h-di~Lmeter p la t inum wire was wound 
round a U-shaped glass rod 2.5  ram. in ~iameter  in such a way  tha t  when the 
convex par t  of the U was placed on thel skin~ only one-half of one turn made 
contact  with the skin. The wire was yonnqcted to a s tepdown mains transformer 
giving 6.3 volts from the secondary win~ting for 110 volts to the primary. The 
mains voltage was controlled by means of a "Var iac"  variable trax?sformer. The 
subject was instructi~d to press the rod on to the thenar  eminence 6f either hand 
wit'Ir-sufficient pressure so tha t  the capillary blood flow under  it ~vas occluded. 
The pr imary voltage was increased at a 
felt pain; then he removed the rod. The 
the threshold. The  method gives a n / e m p  
of voltage supplied to the wire. The procec 

slow and steadv~ r a ~ / u n t i l  the subject 
voltage at  this point  was recorded as 

rical es t imat ion of threshold in terms 
lure can lead to small burns  on the skin, 

par t icular ly  when good analgesia is present,  bu t  the burns  are superficial and 
heal quickly wi thout  visible s c a r s ? T ~ i s k  was accepted by our subjects. 

The subject was placed comfor t~bly , '~apine  on a theatre  trolley. The ear. 
phones were applied and ten estim/k~on.s of the threshold were made in each 0f 
the following conditions: (1) control"~vilh no sound or music; (2) music alone 
at  a comfortable listening level, generally at  one- tenth to three- tenths  of the 
available max imum;  (3) comfortable mm,~ic with white  sound at  one-tenth of its 
max imum volume; (4) comfortable music with sound at  three- tenths of its 
maximum volume; (5) comfortable music 
(6) music at  its max imum and white soun 

The sixth condition presented an over 
the subject. With in  the series the sequen 

with max imum volume of white sound; 
at  its max imum;  (7) repeat  of control. 

~owering volume of combined sound to 
:e 1 to 7 was varied at  random. 

Five of the subjects were given nitrous oxide at  a later date  ~nd thresholds 
were again est imated.  The concentrat ion was either 20 per cent or 30 per cent of 
nitr0us oxide in oxygen, control observations being made with pxygen alone. 
T h a t  this method of thr~eshold est imation will detect  the analgesia due to such 
weak concentrat ions of the gas has beei~ demonst ra ted  by Burns, Robson, and 
Welt3  

RESULTS 

The results are presented in Tables I and I]. Music alone or witl~ white sound 
in any of the combinat ions tested had rio significant influence o~ the threshold 

obser- for superficial pain. The significance was tested for individual  and grouped 
vations. Nitrous oxide, in concentrat ions of 20 per cent  to 30 per Cent in oxygen! 
significantly raised the threshold for all individuals.  

DISCUSSION 

I t  would appear  tha t  analgesia results from the administration1 of music and 
white sound in dental  practice. 1 In the short  serie~ of exper iments  conducte~ 
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TABLE I 

SUPE1LFICIAL PAIN THRESHOLD RECORDED AS VOLTS APPLIED T, 

Mean values .4- the standard error of the observations. All means 
threshold, The probability that  the variations recorded betweenlthe c 
any of the treatments was due to chance is 0.3 to 0.6. No c6mbiOatior 

music alone influenced the superficial pain threshold i~  a sit 
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:re of ten observations of 
~ntroli m~,ans aald those of 
of soun~t and music or of 
nificant ~manner 

Music Music Music Music 
Control Music comfortable, comfortable, cohlfortable, very loud, 

Subject conditions comfortable, sound No. 1, sound No. soflnd No. 10, sound No. 10, 
No. 1, 7 condition 2 condition 3 condition condition 5 condition 6 

852 78.2 .4.1.05 76.44-1.67 71.6 4-1.4~ 

66 o+o89   64• 65 2 +1o  
58 64.804-0.83 6 1 . 5 •  62.2 .4-0.96 
48 60.5 ~t-4-1.11 60.7-4-0.77 59.5 4-1.38 
74 59.9 .4-0.53 61.8.4.0.70 63.354-0.41 
56 61.3 4-0.70 59.3.4-0.72 56.9 .4.1.09 

55.0 4-1.08 53.3-4-0.75 53.2 .4-0.73 
58 63.9 .4-0.74 65.7.4-0.89 65.3 .4.1.25 

61.3 -4-0.88 61.7.4.0.65 61.8 .4.1.01 
57.8 .4.1.37 57.-1.4.0.78 58.2 .4-0.96 
61.7 .4-2.27 75.74-2.34 71.9 .4-2.50 
64.0 .4-0.74 65.14-0.74 63.1 .4-0.86 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

71.104-0 
76.3 -4-0 
65.05 4-0 
68. 154-0 
59.6 .4-0 
62.7 4-0 
58.5 4-0 
53.7 -t-0.64 
64.9 .4.0.58 
61.7 .4-0.47 
58.4 .4-0.58 
66.8 + 1 . 3 9  
63.2 .4.0.71 

7~ 04-1.70 

" 9+]L .60 
6.4- i .  06 
74-1.35 
7.4.1.09 
54-i .44 

5.4-0 48 
8.4-0.84 
1-4-1.10 

.0.4-2.02 
64.5-+-0 65 

75 6 .4.1 
71.754-0 
67.8 .4-0 
67.9 :t:0 
61.3 4-0 
66. 154-1 
61.0 .4.1 
51.1 4-0 
65.3 q--O 
62.6 + 0  
62:1 .4.1 
80.8 4-2 
64 9 .4-0 

63 
88 
84 
73 
74 
32 
28 
56 
73 
63 
11 
71 
96 

"FABLE II 

SUPERFICIAL PAIN THRESHOLD RECORDED AS VOLTS AIPPLIED TO A 
HEATING }VIRE 

The table gives the mean values .4- their standard err 
number of observations in brackets. P refers to the pro1 
the differences between the control and nitrous oxide:  
have arisen by chance alone. All the differences betweer 

and nitrous oxide observations are statistically sig~ 

)rs with the 
)ability tha t  
neans could 

the control 
fificant 

Nitrous oxide, ?robability 
Subject Control 20% to 30% P 

A 63.6.4-0.62 (20) 73.94-1.29 (10) <0 .001 
B 63.5.4.1.17 (20) 80.0.4.1.91 (10)~ <0 .01  
C 61.2.4.1.04 (20) 66.14-0 93 (10) <0 .01  
D 75.8.4-2.38 (20) 94.24-2.15 (10) <0 .01  
E 78.0.4-2 68 (20) 91.5=t=1.90 (10) <0 .01  

I 

here no significant increase in the superficial pain threshold could be detected 
despite the wide range of sound and music pressures employed. Some a t t e m p t  to 
exphin the difference must  be sought. The pain inflicted l~y an air turbine drill 
in the hands of a skilful dent is t  is relai:ively little and o f  brief durat ion.  Con- 
sideiable analgesia may result from the cooling spray and little addit ional  
analgesia may be required to provide comfort. If we presume tha t  the audio- 
analgesia machine drowns the sound of the rotor and so produces a more relaxed 
patient then this pain may  be made tolerable. Al ternat ively  the sound may  
produce a hypnotic  state,  especially when strong suggesltion is made by the 
practitioner. In our experiments  no suggestion was made so tha t  we ,night obtain 
a fairly objective es t imate  of analgesia. The method of testing itself ensured tha t  
the subject gave the onset of pain his full a t tent ion.  PersonM experience suggests 
that pleasant music alone can to some extent  dis tract  one from one's environment .  
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With the white sound at its maxirgum volume, logical thought  seems to be 
impossible and one might  think tha t  Ipain !would 'be ignored in this ~ircumstance, 
However,  in several subjects the tempera ture  of the wire was ra ised  to the point 
where pain was marked;  no sett ing of/the Inachine could be found where this pain 
could be in any way altered. 

I 

We, therefore, conclude tha t  anv ~ffec~ " r " . tha t  white sound o music has on the 
pain of dental  work must  either be due t~ th9 relative insignificanCe of the pain 
or to hypnotic  suggestion. 

S RY 

The effect of music and white  sou ,on the superficial pain ~hreshold to a 
thermal  st imulus was examined in thirtes subjects. No stat is t ical ly significant 
al terat ion in the threshold was obserx~ed, j 

I t  was possible to detect  a rise in ~his ~hreshold of statist ical  sigflificance ~ith 
the adminis t ra t ion of 20 to 30 per cent ot ni trous oxide in oxygen. 

The reported analgesic effects of white1 sQund and music are dis~:ussed. 
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L'effet de la musique et d 'un  son egal et continu sur le seuil jde la douleur 
superficielle, recherch& par un st imulus tl~ermique, a fit~ ~tudi~ cheZ treize sujets. 
Nous n 'avons  d~cel~ aucune modi f i ca t iondu  seuil s tat is t iquemen~ significative. 

Nous avons reussi ~ depister, avec 1 a~lministration de 20 ~ 30f pour cent de 
protoxyde d 'azote et d'oxyg~ne, une ~l~vation de ce scull qui pourrai t  avoir une 
signification statist ique.  

Nous avons discut& des effets analg&slques d 'un  son &gal et  c o n t i n u e t  de la ' 
musique. 
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