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Detrimental effects of 
noise on anaesthetists V.S.S.N. Murthy MD, S.K. Malhotra Mo, 

I. Bala MD, M. Raghunathan MSc PhD* 

To study the detrimental effects o f  operating room noise, noise 

levels in operating rooms were f r s t  measured and the average 
noise level was calculated in Decibels, which was 77.32 dB(A). 

An audiocassette o f  90 min duration was prepared recording 

the operating room noise. The same audiocassette was used 

later to expose the 20 anaesthesia residents to the operating 

room noise in the acoustically treated rooms o f  audiology de- 

partment. The noise level during exposure was maintained at 

77.32 dB(A). 7ko cognitive functions, mental efficiency and 

short-term memory were studied. The tests used were the Trail 

Making Test and Digit Symbol Test for mental efficiency and 

the Benton Visual Retention Test for short-term memory. The 

mean pre-exposure scores for the Trail Making Test, Digit Sym- 

bol Test and Benton Visual Retention Test were 22.9 5: L94, 

83 + 2.62 and 9.55 + 0.51 respectively. The mean during- 

exposure scores were 16.35 + 1.39, 74.05 5:3.46 and 5.8 + 

0.41 respectively (P < 0.05). In conclusion, we observed that 
operating room noise reduced the mental efficiency and short- 

term memory o f  anaesthesia residents. 

Pour dtudier en salle d'opdration ses effets nocifs, le niveau 
du bruit a dtd dtabli ~ u n e  valeur moyenne de 77,32 dB(A) 
calcul~e en ddcibels. Les bruits de la salle d'opdration ont en- 

suite dtd enregistrd apendant 90 rain sur audiocassette. Grace 

celle-ci, on a pu  exposer 20 rdsidents en anesthdsie aux bruits 
de la salle d'opdration dam la salle acoustique du ddpartement 

d'audiologie. Pendant cette expdrience, le niveau de bruit a 

dtd maintenu ~ 77,32 dB(A). Deux fonctions cognitives, l'efi 

ficience mentale et la mdmoire d court terme ont dtd dtudides. 

L'efficience mentale a dtd dvalu~e avec le test du tracd g* la 
main et le test des symboles numdriques, et la mdmoire ~ court 
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terme, avec le test de rdtention visuelle de Benton. Avant l'ex- 

position au bruit, les scores rnoyens pour le test du tracd, pour 
le test des symboles numdriques et pour le test de rdtention 

visuelle de Benton dtaient respectivement de 22,9 + 1,94, de 

83 5: 2,62, et de 9,55 + 0,5L Durant l'exposition au bruit, 

la moyenne des scores se situait d 16,35 5: 1,39, ~ 74,05 5: 

3,46 et ~ 5,80 + 0,41 respectivement (P < 0,05). En conclusion, 

nous avons observd que le bruit de la salle d'opdration dimi- 

nuait l'efficience mentale et la mdmoire h court terme des rdsi- 

dents en anesthdsie. 

Noise is often defined as unwanted sound. ~ Perhaps a 
better definition of noise would be the "wrong sound in 
the wrong place at a wrong time. "2 Noise causes annoy- 
ance and a decrease in efficiency. 3 The effects of noise 
on performance depend on the type of noise and on the 
task being performed. 4'5 Noise levels similar to those 
found in operating rooms detrimentally affect short-term 
memory 5 and cause distractions during critical periods. 6 
Difficult tasks that require high levels of perception pro- 
cessing or information processing are adversely affected 
by noise. 7 Operating room noise is intense enough to 
provoke peripheral vasoconstriction, dilatation of the 
pupil, and other subtle physiological effects, as well as 
interfere with speech communication and thereby pro- 
voke irritation. 8 The present study was designed to corre- 
late functional impairment and operating room noise. 

Methods 
As a first step, a preliminary survey of noise levels was 
undertaken in all the operating rooms, situated in the 
operating theatre complex of our institute. Each operating 
room was designated for a different surgical specialty. 
The noise measuring instrument used was the Precision 
Integrating Sound Level Meter, Bruel & Kjaer Type 2230. 
Durirlg the measurements, the instrument was positioned 
on the anaesthesia machine (about 25 cm from the an- 
aesthetist) in such a way that its microphone was at the 
same level as the anaesthetist's ear so that the measured 
noise levels were similar to those heard by the anaes- 
thetist. Decibel measurements were made on "A" scale, 
dB(A), the scale most commonly used in noise surveys. 
The "A" scale closely correlates with noise nuisance and 
hazard assessment for human beings. 9 The noise levels 
were measured for 15 min, during the preparation period 
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TABLE I Noise levels in operating rooms (dB(A)) 
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Ortho General Surgery Cardio 

I 2 3 1 2 3 1 2 3 

Emergency Neuro 

1 2 3 1 2 3 

Lmi n 76 74 75 76 72 74 76 68 
Lmx 98 88 87.5 88.5 78.5 86 99 86 
Leq 79.2 76 77.5 78 74.6 76.8 78.2 69 

74 78 74 76 74 68 72 
98.2 95 93 96 96.5 98 99.2 
76.8 79.5 77.2 78 82.5 78.2 81.2 

I. First test period. 
2. Second test period. 
3. Third test period. 

in each of the operating rooms. The noise indices re- 
corded were L~,  (the lowest level), Lma~ (the highest 
level), L~q (continuous equivalent sound level or average 
over a given period). According to preliminary survey, 
high noise level operating rooms were Orthopaedics 
Surgery (OPS), General Surgery (GS), Cardiothoracic 
Surgery (CTS), Emergency Operation Theatre (EOT) 
and Neurosurgery (NS). These operation theatres were 
studied more in detail. The instrument used, the position 
of the microphone during measurement, and the noise 
indices recorded were the same as in the preliminary sur- 
vey. In each operating room, noise levels during a com- 
plete operation were measured. The noise levels were 
measured over three to five hours which was divided into 
three test periods. 

The first included the period of preparation and in- 
duction, the second included surgery, and the third in- 
cluded reversal of the relaxant and extubation of the tra- 
chea. At the end of each test period Lmin, Lmax and Leq 
values of that period were noted as shown by the sound 
level meter. After measuring noise levels individually in 
each of the rooms, the average noise level was calculated 
as the arithmetic mean of Leq values of all test periods 
in all five operation theatres. 

A 90 rain audiocassette (TDK acoustic cassette Type 
I) was prepared recording the operating room noise, 
which included the noise made by surgical instruments, 
suction apparatus, monitors and alarms, the ambient 
noises of nurses and other operating room personnel. The 
recording was made with a professional stereocassette re- 
cording system (Ahuja). The microphones were placed 
25 cm from the anaesthetist. The same audio cassette 
was used later to expose the residents to the pre-recorded 
operating room noise, so that exposure was uniform and 
the results obtained could be compared. 

After approval by the hospital ethics committee and 
informed consent 20 anaesthesia residents were studied. 
Their mean age was 27.7 yr 5:2.03 (SD); 15 were male 
and five female. Those with any hearing defect or psy- 
chiatric disorder or receiving any psychopharmocological 
treatment were excluded from the study. The cognitive 

function tests studied were the Trail Making Test ~~ 
(TMT) and Digit Symbol Test" (DST) for mental ef- 
ficiency. Short-term memory was tested using the Benton 
Visual Retention Test 12 (BVRT). 

Residents acted as their own controls. The study was 
conducted in two settings, pre-exposure and during- 
exposure to noise. All tests were conducted in the acous- 
tically treated rooms of the Audiology Department of 
our institute. In order to avoid a "practice effect" on cog- 
nitive functions, a gap of one week was kept between 
the two settings. 

During the study, the resident sat comfortably in a 
chair in the centre of the exposure room with loud speak- 
ers fitted to the walls. A tape recorder and amplifier were 
placed in an adjacent control room. Pre-exposure tests 
(without noise) were studied fast. The sequence of ad- 
ministration of tests was TMT, DST, BVRT. Atter one 
week, the same tests were repeated in the same order, 
and the recorded operating room noise was played 
through loud speakers. All tests were carried out ten min- 
utes after the beginning of exposure. Both the pre- 
exposure and during-exposure tests were conducted by 
the same investigator. The noise level in the exposure 
room was monitored at the ear level approximately 25 
cm from the subject's head, with the help of sound level 
meter (Bruel & Kjaer type 2230) and was maintained 
at the same level as that of the calculated average op- 
erating room noise (77.32 dB(A)), throughout the expo- 
sure period. 

The results were tabulated and compared using paired 
student t test. A P value of <0.05 was considered to 
be statistically significant. 

Results 
The average noise level L~q, 77.32 dB(A), was taken as 
the average noise level in our operation theatres (Table 
I). Mental efficiency and short-term memory were re- 
duced by exposure to noise (Table II). The mean pre- 
exposure scores for TMT, DST and BVRT were 22.9 
(SDl.94), 83 (2.62) and 9.55 (0.51) respectively. The mean 
during exposures scores were 16.35 (1.39), 74.05 (3.46) 
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TABLE II Effect of noise on cognitive function test scores (mean + 
SO) 

Pre- During 
Score Test exposure exposure 

1 Mental efficiency 
Trail making test 22.9 + 1.94 16.35" + 1.39 
Digit symbol test 83 + 2.62 74.05* + 3.46 

2 Short-term memory 
Benton visual retention test 9.55 -t- 0.51 5.8* • 0.41 

*P < 0.05. 

and 5.8 (0.41) respectively. The deterioration in the scores 
was statistically significant for all tests (P < 0.05). 

Discussion 
In all operating rooms, noise levels were highest during 
the first test period, than in the second and third test 
periods, implying that noise levels were high during the 
preparation period of the operation. Hodge and Thomp- 
son 9 observed that the noisiest time was usually during 
the preparation period of the operation and Davies et 

al. 13 found that the preparation period was noisier than 
at induction, but the education period was found to be 
most noisy. 

During exposure to pre-recorded operating room noise, 
residents showed deterioration in the tests for mental ef- 
ficiency and short-term memory. There is no similar study 
involving operating room noise and operating room per- 
sonnel. Data from experiments in industry and laboratory 
studies 4 show that if the average rate of work is of con- 
cern, noise is relatively unimportant. If, however, acci- 
dents or errors caused by momentary inefficiency are a 
seriou~ risk, then noise increases the hazard and should 
be reduced. In a study of workers in a textile mill the 
efficiency of weavers are examined when they wore ear 
'plugs on alternate weeks for six months. The efficiency 
of the workers was about 12% greater when wearing the 
ear plugs. Ear plugs reduced the noise exposure and im- 
proved efficiency. 14 Noise levels similar to those found 
in operating rooms detrimentally affect short-term mem- 
ory.S In our study there was a deterioration in memory 
due to exposure to noise as shown by BVRT test (P < 
0.05). 

On the other-hand, several studies have shown a ben- 
eficial effect of music. Wolf and Weiner ~5 have suggested 
that the presence of familiar background noise may im- 
prove vigilance. Subsequent s tud ies  16,17 have substanti- 
ated the beneficial effects of background music on mon- 
itoring performance. 

The present study may be criticised because it was 
not performed in the work situation. Instead, it was car- 

ried out in acoustically treated rooms of the Audiology 
Department outside the operating room. There are two 
reasons for this. Firstly, the major weakness of industrial 
studies is lack of control of other conditions besides the 
noise which is being investigated. 4 This study avoided 
influence of stress factors other than noise thereby study- 
ing the effect of noise exclusively. Secondly, we avoided 
the distraction from patient monitoring which would have 
become unavoidable had the tests been conducted in an 
operating room. This sacrifices realism, but this is the 
price of a controlled study. 

Much of the anaesthetist's job involves obtaining in- 
formation from various sources, verifying the validity of 
the information, formulating priorities, and taking prompt 
and immediate action based on the information ob- 
tained. 18 Administration of anaesthesia is a task where 
even momentary inefficiency can result in serious con- 
sequences to the patient. Hence operating room noise 
should be reduced. 

In conclusion, exposure to noise levels similar to those 
found in our operating rooms caused deterioration in 
mental efficiency and short-term memory in anaesthesia 
residents. 
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