
A STUDY OF THE EFFECT OF AUDIO-ANALGESIA 

The importance of distraction as a iiieans of bringing about 
partial or total analgesia has tong been known. Two extreme 
variants are  the methods of "twitching" well known in veterinary 
niedicine and suggestion of various degrees of depth up to the 
point of complete hypnosis. 

The phenomenon of audio-analgesia was described in 1959 by 
Gardner k Licklider. With the help of ear-phones the patient was 
exposed to tape-band recorded music, to which was added a spe- 
cial distracting sound, so-called white noise. This  sound is a 
buzzing tone which is so coinposed as to cover the widest possible 
spectruiii of audible frequencies. From a control-box in his hand 
the patient was hiinself able to regulate the sound voluine and 
cut off white noise either wholly or i n  part. In :I very large num- 
ber of cases it was then possible to carry out dental oper a t' ions 
without conventional anesthetics. 

Cherry & Pallin (1948) have shown that the choice of back- 
ground music plays an  essential role. Thus, exciting iiiusic may 
have a diaiiietrically opposite effect and even provoke niuscular 
tensions and psychic lability. The patient's psychological status, 
too, is a very significant factor, :in aspect which has  been studied 
with illuminating results by Licklider (1961). 

The neurophysiological iiiechanism of audio-analgesia has  not 
yet been fully investigated, but a number of studies in adjacent 
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fields h:rw thrown sollie light upon it. It hiis been shown by, 
inter olios, Hngbnrth LC Kerr (1953) that  :in electric stiiiitilus in 
the reticular forination can block the ingoing signals in the  sensi- 
tive derinal channel. l'his blocking may take place :it different 
levels in  thc C.N.S. : in the spinul marrow, in medulla oblong:it:i, 
in thnlaiiius anti in the cerebral cortex itself. It is possible that 
the reticular forination may enter into the inechanisin serving ail- 

dio-analgesia. I n  ;in eaperirnent on cats with transmission f r o m  
the cochlear nucleus Hernnndez-Pcdri ,  Scherror,  & Jorrvet ( I!)% ) 

show that  the cen t rd  response to :in auditory stiiiiiilus inay he 
hloclted by other sensory impiilses, i.e. the  reverse of what  is  the 
case in autfio-an~ilgesia. 

To obtain total analgesia in  the oral cavity is probnhly not 
:ilways possible with the aids :it present av:iil:ible. It does, how- 
ever, seein possible in the inajority of cases effectively to  raise 
the pain threshold. The author has  therefore considered it worth 
while to try to ine:~sure the audio-ntialgesic effect upon the pain 
thresh o 1 d :i nd to 1ii:i 11 e a s ta ti s t ic:r 1 l y e s 1 :i h I i shed coin par i so n with 
randoin-selected m:iteriul. 

The apparatus used for bringing about audio-analgesia de- 
scribed below is c:illed Audio-Sonic and is of Arnericm origin ; 
the name of the firin is Cavitron. It is probably the saiiie ;is that  
described by LickZidrr ( 19.59). The patient material is random- 
selected and the experiiiients are stnndardized as far as possible. 
A gradualeti pulp-tester of st:ind:ird type (Hitter Unit D 60)  w:ts 
used. In principle thic is hased upon the effect of :I high-fre- 
quency current (approx. 400 cycles) the voltage of which may 
be u r i e d  by iiieans of a gr:iduated rheostat. Graduation f r o m  0 
to 10. As the teeth to be experiniented upon the lower cmines 
were chosen. An essential requireinent was that  the teeth were 
clinically intact. If none of the lower canines were suitable, one 
of lower incisors or upper canines was used. This probably had 
no effect upon the experiitiental results, since only the varkitions 
in each individual tooth :ire of interest. The  exaiuin 21 t ' 1011 was 
performed under a rubber dam. 



The study coiiiprises three experimental groups : In the first 
group the pulp-tester was applied to the tooth and the voltage 
sucessively increased from 0. \%'hen a reaction was obtained from 
the patient, the value was read off froin the {gaduated scale of 
the pulp-tester. The value was then recorded once iiiore, the pi- 
tient being this time provided with the Audio-Sonic apparatus 
with only niusic switched on. Fin:rlly, white noise was applied 
at iiiaxiiiiuin volume and the new threshold w l u e  recorded. The 
subjects of the experiments were not instructed beforehand con- 
cerning the effect that might be expected in connection with the 
different distracting components. In order to counteract still 
further the possibility of the individuul influencing the results 
by exerting his will, the sequence of the distracting components 
was varied. The vari:itions were adiiiiriistered according to the 
following scheme, where \{'AS =without Audio-Sonic, A S  = with 
Audio-Sonic (music only) and A S  + S = with Audio-Sonic + 
white noise : 

Group I :  \%'AS --+ A S  -+ AS + S, 

Group 11:  AS -- AS + S ---f WAS, 

Group I I I :  AS + S-+ AS -+WAS.  

RESULTS 

All three groups show the saiiie tendency. In the first group it 
eiiierges with strong significance that iiiusic raises the pain 
threshold. A possible explanation of the stronger significance in 
this group may be that the distracting components were given 
in :I more fnvourahle sequence. The two other groups give :iliiiost 
significant values. It also eiiierges that the exposure to white 
noise raises the pain threshold, though this elevation of the 
threshold is iiuiiierically inferior to that produced by iiiusic alone. 
In Group I11 the effect of white noise is not even significantly 
positive. The iiiaterial was also studied according to sex and age. 
It was not possible, however, to observe :iny connection between 
these va r i:i bl e s a nd the tic t u :I I effect -va ria b I e s . 



Table I. 
Pain-threshold uflrimzons in ( ironp 1 (50  pcrtients) 

Name Sex A Re Tooth M'AS AS AS+S 

KL 
AGL 
ES 
GA 
OB 
BS 
I i  A 

G A  
K 1' 
F.1 
*IS 
G E 
A H 
VJ 
1lL 
hl F 
TB 
.I 0 
KOhI 
13.1 
Ml,B 
I i W  
AS 
>IN 
GI{ 
OL 
M A  
A H  
I3N 
I.: 0 
A H  
MT 
I3 I3 
SI 
A1 H 
LG 
ON 
NOhI 
s XI 
XIBH 
I3 €' 
GI  
I3 I. 
I3 H 
SP 
SAK 
(i I i  
ss 
RE 

n 'r 

hf 
K 
I i  
I< 
XI 
I i  
1 i  
hl 
I i  
K 
hl 
I i  
M 
I i  
I i  
I i  
I< 
M 
X I  
hI 
XI 
I i  
I i  
hl 
I i  
hI 
hl 
I i  
hI 
XI 
l i  
I i  
I i  
X I  
h i  
XI 
X I  

XI 
I i  
l i  
I i  
l i  
I i  
I i  
X I  
X I  
xi 
hl 
I{ 

ni 

26 
43 
18  
19 
41 
23 
46 
31 
1 9 
23 
45 
21 
51  
6 9 

68 
18 
22 
54 
22 
53 
41 
5 3  
27 

3 1 
34 
41  
1 3 
43 
3 A 
25 
21 
2 3 
21 
17 
26 
43 
23 
17 
36 
2 3 
18 
50 
22 
21 
18 
52 
41 
3 9 

20 

30 

3-- 
:j-.- 
3- .. 

3-- 
3- 
3- 
3--. 

3- - 
3- - 
3- 
3- - 
?... 

3- 
1- 
3-- 
3.- 
3-- 
3 - 
3- 
3- - 
:I-- 
3- 
3- 
3.- 
:j 

3- 
3- 
a-- 
3-- 

-3 

-3 

-3 
--3 

- - 3  

-3 

--3 

3- - 

?-.. 

3--  

3 - 
y... ._ 
3 -  
3-- 
3.- 
3-- 
:I-- 
3-- 
I-- 
3--- 
3- 

4.0 

1.0 
3.8 

4.2 
1.6 
2.0 
3.9 
7.2 
3.6 
4.0 
1.8 
7.4 
1.8 
3.1 
5.6 
0.9 
5.6 
5.4 
1.4 
3.2 
5.0 
1 .8 

1.4 
2.1 
3.3 
5.6 
5.6 
8.0 
4.8 
1 .9 
1.1 
3.0 
7.3 
4 .X 
3.8 
4.8 
3.4 
6.0 
4.0 
2.1 
4.5 
3.2 
1.8 
4.0 
2.5 
3.4 
8.9 
3.7 
1 .0 

2.0 

8.0 
3.5 
2.0 
5.2 
1.1 
2.2 
3.2 
7.2 
4.2 
4.8 
1.8 
8.6 
3.2 
3.9 
6.9 
1 .o 
3 .n 
6.2 
1.4 
3.8 
6.2 
2.2 
2.0 
5.8 
2.2 
3.5 
6.9 
5.6 
7.1 
4.9 
2.0 
0 .  (i 
3.8 
7.6 
8.3 
ti. 1 
5.1 
4.6 
6.4 
4.0 

4.7 
3.2 
2.4 
4.5 
2.8 
3.4 

5. I 
1 .0 

3.0 

>'? 

8.0 
4.2 
3.0 
5.5 
1.1 
2.3 

7.2 
4.8 
4.8 
1 .8 
8.7 
5.2 
4.1 
6.9 

6.6 
6.2 
1.6 

6.2 
2.2 
2.0 
6.0 
2.6 
3.6 
7.2 
5.6 
7.9 
4.9 

0.8 
4.0 
i . 9  
8.3 
6.5 
5.8 
3.6 
7.2 
4.2 
3.2 
4.2 
1.8 
3.8 
4.2 
2.8 
4.6 

4.2 

4.0 

1 .n 

4.0 

2.0 

> I 0  

1 .n 
W A S  = Without Audio-Sonic K = fcmale 
A S  = \\'it11 Audio-Sonic (only music) XI = inalc 
AS+S = With Audio-Sonic + white sound 

Sequence observed in the experiment: U ' A S  + AS + AS+S 
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Table 11. 
Pain-threshold variations in Group I I  (20 patients) 

Name Sex .4ge Tooth WAS A S  AS+S 

EW K 17 -3 4.9 5.2 6.1 
OL M 34 3- 5.0 4.4 5.8 
uu K 25 3- 5.2 6.0 6.6 
M P  I< 34 3- 3.0 4.0 4.3 
IW RI 21 3- 4.3 4.8 4.3 
ME M 37 3-- 2.5 2.9 2.9 
PSO hl 25 -1 2.3 2.5 2.9 
J H  M 29 3- 4.6 5.0 5.0 
M 13 H K 36 3- 1.8 2.4 2.0 
SP M 35 3- 5.2 5.2 6.2 
KM K 37 3- 4.0 4.4 4.4 
ss 111 26 3- 2.8 3.0 2.8 
KE M 55 -3 2.0 3.6 3.6 
GM K 47 2- 1.6 1 .ti 1.6 
IS K 21 3+ 8.2 8.8 9.0 
IL K 1 7  3. - 5.0 5.2 4.5 
AB R1 34 3- 2.0 2.2 1.8 
GM I< 47 -3 2.2 2.2 2.0 

-3 2.2 2.4 2.6 
8.1 7.2 5.9 

DB I< 66 
WB 21 66 3- 

Legend: see Table I. 
Sequence observed i n  the esperimeiit: A S  + A S + S +  WAS 

Table 111. 
Poin-threshold ucrriitiions in Group I11 (21 patients) 

Name Sex A m  Tooth WAS A S  A S + S  

R H  21 42 3- 2.9 3.2 3.9 

HH M 48 -3 0.8 1.2 1.2 
ML K 24 -3 3.2 2.2 3.0 
hl A I i  28 3- 3.9 4.0 4.6 

31 3- 3.4 3.4 3.9 
5.2 5.9 5.9 

EB Ii 
“1 Ii 6 6 :j- 
I, J I( 3 7 3-- 2.8 2.8 3.6 

A1 an 2 -- r,. 9 7.9 7.1 
G 1, I< 1 7  3- 7.6 7.6 8.8 
LIJ 

3- 1.9 2.1 4.0 
4.6 5.6 3.8 

R A  RI 29 
AH I i  2 3 3-- 

3-1 7.2 7.2 7.2 
1.0 1.2 1.4 

W t J  R I  23 
IH K 18 :I- 

3- 0.8 0.4 0.4 
2.2 2.4 2.4 

L I< I< 21 
TO M 27 3-- 

2 3 3-- 2.6 3.2 3.0 
5.0 5.7 5.8 

I’D I< 
Ed RI 20 3 -  - 
BRI M 26 3- 4.5 3.4 3.2 
LG I i  27 3- 2.5 1.2 1.2 
Mci l i  17 3- 3.0 2.2 3.0 

GE Ii 26 3- 4.2 6.4 5.8 

Legend: see Table I. 
Sequence ohserved i n  the  experiment: A S + S  -+ AS + \VAS 
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Statistical treatment 

Three deteriiiinntions were iiinrle for each p t i e n t .  x = with- 
out iiiu\ic and white noise, y = with iiiusic but without white 
noise, :inti z = with iiiusic and white noise. No deterniin:ttion 
was iii:ide with white noise alone, : I S  this w:is considered to  be 
without clinic:il significance. The cIii:tntity z--y thus  i i~e: i~i i i~es  

the white-noise effect with inusic. y + z - 2 x expresses the 
pure-iiiiisic effect on the threshold values. It i.; :rssiiiiied that the 
distracting coniponents are additive. The iiin1eri:il has been 1re:ilcd 
in :iccord:tncC with the principle for orthogon:il conipnrisons. 

Table IV. 

Si i r iw!y  of the s t~i l is l ic tr l  rrci i l ls  

Music cffcet It’hite noise 

x z y i z - 2 s  s- i X - 2 X  t z - y  s;-y t Y Y 

I 3.772 4.392 4 . m  1.438 4.5578 3 . w  o . i t ~  0.3420 2.371 
I 1  20 9.845 4.160 4.215 0.685 1.5719 2.111 0.05.5 (1.3X26 O.B!)8 

111 21 3.581 3.771 4.057 0.866 2.5873 1.W1 0.286 0.3763 2.131 

Hypot1ietie;il mean value = 0 

1 = ”a1m1)st significant” (95 “/o level)  unilateral test 

2 = ”significant” (!I9 % level) unilateral tcst 

:3 = ”strongly sigriificiint” f!)9.9 % lcvcl)  u ~ i i i l a t e ~ ; ~ I  tes t .  

r .  mean value ~ o l es t  variable: t = 
S 

Degrees of freedom (11-1) = 19 ( I )  
19 (11) 

20 (111) 

Sz = thc estimated variance 

t = Student’s t = the mean value difference divided by its estirnated 
dispersion. 
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I)ISCI'SSION 

It is quite evident th:it the central response to ;I moderate audi- 
tory st imulus can very e:isily be bloclied (Hcrnnndrz-Peon, Scher- 
rer ,  c t  Jouucf ,  1955) .  Thus,  in order to  oht:iin an effect from white 
noise this must be so constructed that  a very strong iiiipulse is  
obtained, so strong, in fact, that  the response will perh:ips not 
only be :in auditory stimulus, but will actu:illy release secondarily 
a pain ilii1)ulse. A ineasureiiient with :I noise-ineter inbuilt in an  
ear-phone gives, when white noise is  applied :it iiiaxiiiiuiii wlunie ,  
the interesting figure of 100 decibels. I n  this connection it should 
be noted that  the liiuit beyond which it is considered that  the 
hearing may be damaged is eqtiiiiated :it 90 decibels. It should 
also be borne in inind that  the decibel scale is  logarithmic. The  
risk of actual daiiinge to  the hearing is, however, probably rela- 
tively slight, in view of the fact that  white noise is  to  be used at  
iiiaxiiiiuiii volume for brief periods only. Nevertheless, attention 
should be given to this probleiii. If in  this way it  is  possible to 
block ingoing p i i n  impulses froiii dental operations, then wh:it 
one obtains is  something of :i 'twitching" effect, the value of 
which with human material is proh:~hly open to  debate. The re- 
sults of the investigation show rather unequivocnlly that  in con- 
nection with the use of the Audio-Sonic apparatus the iiiain 
distr:rcting effect is  obtained by the pure iiiusical eleiiient. 

s L'JI 11 A R Y  

I n  the literature there :ire several accounts of different me- 
thods of blocking pain iiiipulses with distracting devices. In the  
present investigation the writer studied the possibility of obtain- 
ing dental analgesia or a t  least an  elevation of the  pain threshold 
with the help of music, and in :i nuiiiber of cases with music + ii 
strong buzzing tone. The material comprises 9 1  cases. On the 
strength of the statistically treated material i t  may be said that  
the effect of music is good. In aliiiost every case :I rise of the p i n  
threshold is attained. It is doubtful whether total dental :inalgesi:i 
can be produced. As regards the effect of music + white noise, 
this, too, i s  good. ?'he increase of the effect on the addition of 
white noise is, however, only slight. The iiiode of operation of 
white noise as a distracting agent is  also debatable. 
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For the statistical treatment I ani indebted to Fil. lic. Adam 
Taube, Statistical Institution, Ultunti, Uppsala. 

For advice and hints for the planning of the experiment and 
help in  the general layout of the manuscript I wish to express 
niy warm thanks to  Docent Erik iigren, the Royal School of Den- 
tistry, Stockholm, and to Docent Sven Landgren, the Royal Ve- 
lerinary School, Stockholm. 

I(I;:SUXI€? 

BTUDE SUR L’FFFET DF 1,’AUDIO-ANALGfiSJE 

I1 existe &ins la 1ittCrature plusieurs comptes rendus sur dif- 
f6rentes ni6thodes pour bloquer les iiiipulsions douloureuses par 
des dispositifs de distraction. Dans le prCsente Ctude, l’auteur :I 

examin6 la possibilitC d’obtenir 1’an:rlgCsie dentaire, ou tout au 
inoins une Clhi t ion du seuil de la perception douloureuse A l’aide 
de iiiusique, et, dans un certain nonibre de cas, & l’aide de inusi- 
que + un fort hurdonnenient .  Le niatCriel coinprend 91 cas. En 
se basant sur 1’Ctude statistique du iiiat6rie1, on peut dire que 
l’effet de la niusique est bon. Dans presque tous les cas, une Cl6v:r- 
tion du  seuil de la perception douloureuse :I 616 atteinte. II est 
probablement douteux qu’uiie :inalgCsie dentaire totnle puisse 
&re produite. En ce qui concerne I’effet de inusique+l-rruit blanc 
(analogie avec luniikre blanche: ni6I:inge de tous les sons du 
spectre), cet effet est bon aussi. Cependant, l’augiiientntion de 
l’effet par addition de bruit blanc est peu considkrahle. Le mode 
tl’action du bruit blanc en taiit qu’:igent de distr:iction est :iussi 
d iscu table. 

%CSXMblEKF.\SSLrNG 

EINE UNTERSUCHUNG UBEK DEN EFPEKT DER AUDIOANALGESIE 

I n  der Litteratur sind iiiehrere hlethoden zur 12lorltierung der 
Schnierzinipulse durch ahlenkende Mitteln heschrieben worden. 
In dieser Arbeit hat der \’el-fasser die hlijglichkcit untersucht 
eine dentate Analgesie oder wenigs tens eine Erhiihung der 
Schiiierzschwelle niittels Musik, und in einer Zahl von Fallen 
Musik+eines stark bruinmenden Tones, zu erreichen. Das hh- 
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terial umfusst 91 Fiille. Mit den1 statistisch behandelten Material 
:ils Grundlage darf man sagen, dass der Effekt von Musik gut ist. 

In  fast jedeni Fnlle ist eine Erhiihung der Schnielzschwelle er- 
reicht worden. Es ist zweifelhaft, ob eine totale Dent:rlanalgesie 
erreich werden k m n .  Der Effekt von Musik + "white noise" ist 
auch gut. Die Erhiihung von der Wirkung unter Zusntz von 
"white noise" ist jedoch nur schwach. Die Wirkungsweise von 
"white noise" als Ablenkungsmittel ist :ruch nicht aufgekllrt. 
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