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ABSTRACT

 Effects of the noises produced in the dental setup is a cause of various health related issues as 
well as dental anxiety to the patients, leading to “dental drop-out” i.e., patients refusing to undergo 
further dental treatment or ignoring follow up appointments. One hundred sixty-eight patients were 
treated for identical dental restorations in posterior teeth by 3 dentists, once in a Noisy Surgery and 
once in a Noise-Reduced Surgery. Questionnaires were filled by the patients after each procedure to 
assess the satisfaction level of the patients and plan of recall visit. After treatment in the Noisy Surgery 
27.4% patients rated the experience as “Bad” or “Very Bad” and 11.9% patients did not want to visit 
for dental treatment again. After treatment in the Non-Noisy Surgery only 7.0% rated the experience 
as “Bad” or “Very Bad” and 2.4% patients did not want to visit for dental treatment again. The results 
of this study showed that patients treated in a noise-reduced environment show a greater satisfaction 
level and are more likely to visit for a dental treatment in future, as compared to those treated in a 
noisy environment.
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INTRODUCTION

 Some sounds are music to the ears whilst others 
may be deafening. A sound, pleasant or unpleasant, 
is a stimulus distinguished by the sense of hearing. 
Unpleasant or undesired sounds are described as 
noises, which may cause masking of desirable sounds 
resulting in interfere with speech and communication.1 
It may produce pain, injury and brief or permanent 
loss of hearing.2-4 Exposure to prolonged irregularly 
composed frequency ranges and raised noise levels can 
cause numerous physical and psychological disorders5 
including the increased risks of cardiovascular diseases, 
depression6, increase in blood pressure7, headache, ner-
vousness, mental fatigue and emotional exacerbation.8

 Noise or sound intensity is measured in decibel 
(dB).9 It has been reported that exposure to noise levels 
above 85.0 dB for more than 8 hours causes noise-in-
duced hearing loss.10 High level exposure, exceeding 
140.0 dB results in an immediate permanent hearing 

loss which tears apart the delicate inner ear tissues. 
Low level exposure, exceeding upto 90.0 dB causes 
damage; relative to the duration of noise that affects 
the sensory cochlear cells metabolically.11

 Effects of the noises produced in the dental setup 
is a cause of dental anxiety to the patients, especial-
ly young children who tend to be a source of “dental 
drop-out” i.e., patients refusing to undergo further 
dental treatment or ignoring follow up appointments. 
Extremely noisy dental environment may interfere 
with speech and disturb the communication between 
the patient, dentist and dental auxiliary. Dental high 
speed drills, ultrasonic scaler, compressor and suction 
machine are the major sources of noise pollution in a 
dental surgery.12

 Even though, the exposure time of patients to noise 
in the dental clinic is limited to the treatment time, 
which may not lead to induced hearing losses. Howev-
er, it is reported that dental anxiety, related to fear is 
aroused by noise produced by dental equipment which 
tends to be a source of patient discomfort.13 The aim of 
this study was to determine the effects of noise pollution 
during dental treatment on patient satisfaction level 
and recall visits.

METHODOLOGY

 The present study was conducted at a tertiary care 
dental centre. Pakistan. The duration of the study was 
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 After each procedure, patient was requested to fill 
the questionnaire, which in our study included four 
parts: The first part consisted of the demographic data 
of the patient. The second part included questions to 
rule out any hearing illness or ongoing treatment of 
ears. The third part determined patients’ past dental 
experience and the fourth part consisted of questions 
aimed at recording patients’ experience of the current 
dental visit, reason for less than satisfactory experience 
and plan to visit a dentist again.

 Prior permission was acquired from the hospital 
ethical committee. No funding (free of charge study) 
integrated as an important element. All the data was 
entered in the software SPSS Statistics version 17.0, 
frequencies were calculated and chi square test was 
applied.

RESULTS

 Out of total of 180 patients, 12 patients were ex-
cluded from the study either because they did not fulfil 
the inclusion criteria or had incomplete or missing data 
from the questionnaire. Finally data was collected from 
168 patients, 76 men and 92 women. The mean age of 
the participants of the present study was 33.31 years 
(SD: 9.39 years, range: 18-50 years).

 After treatment in the Non-Noisy Surgery, only 
7 patients (4.2%) expressed the experience of dental 
treatment as “Bad” or “Very Bad” (Table 1). Out of these 
majority (5 out of 7) patients declared the reason for 
this “Bad” or “Very Bad” experience as waiting time 
before the procedure (Table 2). Only 4 patients (2.4%) 
did not want to visit a Dental Surgeon again (Table 3).

 After treatment in the Noisy Surgery, 46 out of 168 
(27.4%) patients rated the experience of dental treat-
ment as “Bad” or “Very Bad” (Table 4). Out of these 
majority (23.2%) patients declared the reason for this 
“Bad” or “Very Bad” experience as noisy environment 
in the dental surgery (Table 5). 20 patients (11.9%) did 
not want to visit a Dental Surgeon again (Table 6).

 Chi square test (Table 7) was used to compare the 
experience of dental treatment in Noisy and Non-Noisy 
dental surgery. It showed significant difference (P value 
= 0.03).

6 months from 1st Oct, 2014 to 31st March, 2015. Two 
dental surgeries were used in the study. One surgery 
was specially designed and had a noise-reduced en-
vironment and a pleasant ambiance. The compressor 
machine and suction unit were fitted out of the surgery. 
In contrast, the other surgery had a noisy environment 
due to irregular and highly fluctuating sounds of dental 
drills, compressors, suction unit and noises made by 
instruments clutter.

 The instrument used to measure the level of noise 
was a “decibulometer” or a “sound level meter” with 
a mounted microphone directed towards the source 
of sound. The decibulometer was used according to 
manufacturer’s recommendations. Sound level meter 
was placed 5-7 cm away from the sound source (dental 
tools) at an angle close to 45º for reproducibility. Each 
measurement was repeated 5 times from different an-
gles. The average of the 5 readings was calculated and 
taken as the sound level for that particular instrument 
in dB. A reading of 80.0 dB or more was considered as 
noisy environment and less than 80.0 dB was taken 
as noise-reduced environment.

 A total of 180 adult patients of both genders ir-
respective of age were included in the study. Written 
informed consent was obtained from the patients who 
elected to be the part of the study. All the patients 
required two simple class I or class II restorations in 
two different posterior maxillary or mandibular teeth. 
Patients with any pain due to pulpitis in any tooth, 
hearing impairment, previous surgery in ear, ongoing 
local medication for an ear disease or previous bad or 
very bad dental experience were excluded from the 
study.

 The patients were divided equally between three 
dentists; each with 60 patients. After informed con-
sent, every patient underwent class I or II amalgam 
restorations in two different posterior teeth by the 
same dentist, once in the noisy surgery and once in 
the noise-reduced surgery. Using the lottery meth-
od, patients with each dentist were divided into two 
groups. Half the patients underwent the procedure in 
noisy surgery first and the other half was treated in 
noise-reduced surgery first.

TABLE 1: EXPERIENCE OF DENTAL TREATMENT IN NON-NOISY ENVIRONMENT

Frequency Percent Valid Percent Cumulative Percent
Valid Excellent 37 22.0 22.0 22.0

Good 101 60.1 60.1 82.1
Satisfactory 23 13.7 13.7 95.8
Bad 6 3.6 3.6 99.4
Very Bad 1 .6 .6 100.0
Total 168 100.0 100.0
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TABLE 2: REASON OF BAD OR VERY BAD EXPERIENCE IN NON-NOISY ENVIRONMENT

Frequency Percent Valid Percent Cumulative Percent
Valid Cost of the treatment 1 .6 14.3 14.3

Pain during or after the 
surgery

0 — — —

Noise in the dental surgery 0 — — —
Waiting time 5 3.0 71.4 85.7
Others 1 .6 14.3 100.0
Total 7 4.1 100.0

Missing System 161 95.9
Total 168 100.0

TABLE 3: PLAN TO VISIT AGAIN AFTER TREATMENT IN NON-NOISY ENVIRONMENT

Frequency Percent Valid Percent Cumulative Percent
Vaid Yes 158 94.0 96.9 96.9

No 5 3.0 3.1 100.0
Total 163 97.0 100.0

Missing System 5 3.0
Total 168 100.0

TABLE 4: EXPERIENCE OF DENTAL TREATMENT IN NOISY ENVIRONMENT

Frequency Percent Valid Percent Cumulative Percent

Valid Excellent 1 .6 .6 .6
Good 30 17.9 17.9 18.5
Satisfactory 91 54.2 54.2 72.6
Bad 40 23.8 23.8 96.4
Very Bad 6 3.6 3.6 100.0
Total 168 100.0 100.0

TABLE 5: REASON OF BAD OR VERY BAD EXPERIENCE IN NOISY ENVIRONMENT

Frequency Percent Valid Percent Cumulative Percent

Valid Cost of the treatment 1 .6 2.2 2.2
Pain during or after the 
surgery

2 1.2 4.3 6.5

Noise in the dental surgery 39 23.2 84.8 91.3
Waiting time 4 2.4 8.7 100.0
Other 0 — — —
Total 46 27.4 100.0

Missing System 122 72.6
Total 168 100.0
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DISCUSSION

 The National Institute for Occupational Safety and 
Health (NIOSH)2 has identified noise as one of the 
ten leading causes of work related diseases or injuries 
which can cause:

• Interference with speech and communication 

• Pain and injury

• Temporary and permanent hearing loss

 It has been reported that exposure to noise levels 
above 85.0 dB for more than 8 hours causes noise-in-
duced hearing loss.10 Noise such as that from a dental 
drill is very uncomfortable to the patients14 and poten-
tially harmful for dental staff.15 Kilpatrick16 proposed 
a number of sounds in the dental office that may be 
hazardous to the dentists’ hearing: 

• High-speed turbine 

• High-volume aspirator 

• Ultrasonic scaler 

• Mixing devices for stone, amalgam and other sub-
stances 

• Continuous loud music

 In a study, Mojarad17 et al measured the noise level 
in 89 dental offices. They found that the maximum 
sound level was 85.8 dB in dental offices. The highest 
noise was produced by the ultrasonic-scaler (85.8 dB) 
and the lowest noise (49.7 dB) by the high-volume as-
pirator. They concluded that the maximum noise level 
in dental offices, although often beneath the damaging 

TABLE 6: PLAN TO VISIT AGAIN AFTER TREATMENT IN NOISY ENVIRONMENT

Frequency Percent Valid Percent Cumulative Percent
Vaid Yes 148 88.1 88.1 88.1

No 20 11.9 11.9 100.0
Total 168 100.0 100.0

Missing System 0 —
Total 168 100.0

TABLE 7: COMPARISON BETWEEN PATIENTS’ SATISFACTION LEVEL AFTER TREATMENT IN 
NOISY AND NON-NOISY ENVIRONMENT

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 28.224a 16 .030
Likelihood Ratio 28.977 16 .024
Linear-by-Linear Association 13.571 1 .000
n of Valid Cases 168

a. 17 cells (68.0%) have expected count less than 5. The minimum expected count is .01.

noise level for the human ear, is very close to the limit 
of hearing loss (85.0 dB).

 Noise pollution affects all the individuals equally. 
In case of a dental office, noisy environment causes 
reduced satisfaction level in patients as shown by 
the results of this study. But the dentist themselves 
are affected the most because they are exposed to the 
same environment daily. Willershausen et al18 in 2014 
compared the hearing abilities of dentists and other 
scientists. They found out that the hearing of dentists 
tended to be slightly more impaired than in other 
specialties. They concluded that hearing impairment 
in dentists was slightly higher than in professionals 
from other subjects. Although other factors like envi-
ronmental noise exposure were comparable for both 
groups, occupational exposure to high-speed handpieces 
and other noisy devices can be an additional burden 
for the hearing.

 Methods to reduce noise in dental offices and labo-
ratories include regular maintenance of the equipment, 
early repairs, replacement of defective items, use of 
newer less noisier models and increasing sound absorp-
tion of the room.7 The dental surgery can be made more 
acoustically acceptable by minimizing the hard surfaces 
that allow echo of sound.1 It is, therefore, essential to 
control noise in dental setups, highlighting the fact that 
acoustic comfort depends not only on control of emitted 
sound levels, but also on the acoustic characteristics 
of the place.7 Periodic audiometric checkups should be 
carried out. People exposed to loud noises, either tem-
porarily or over a longer period, may use ear plugs or 
ear muffs to help prevent hearing loss. Properly fitted 
earplugs into the outer ear canal and earmuffs placed 
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over the entire ear decrease the intensity of the sound 
reaching the eardrum by 15 to 30 decibels when used 
separately, and if used together they reduce the noise 
by 30.0 to 35.0 dB without interfering with the conduct 
of a normal, between-person conversation in the dental 
laboratory.1

 Another method to reduce the noise pollution in 
dental setup is the use of Active Noise Control (ANC)19 
which employs the use of specially designed headphones 
for the patient and the dental staff. The literature is full 
of different methods to reduce noise in dental setups, 
but only few are actually practical in small dental units 
and existing bigger setups (requiring major renovations 
in the building). On termination of our study, we shift-
ed the compressor and suction unit, being the leading 
noise-makers, outside the surgery by minor plumbing 
modifications. This has shown promising results in 
terms of patient satisfaction level.

CONCLUSION

 It can be concluded from the results of this study 
that patients treated in a noise-reduced environment 
show a greater satisfaction level and are more likely to 
visit for a dental treatment in future, as compared to 
those treated in a noisy environment. Further studies 
need to be conducted to determine the effects of noise 
on the health and satisfaction level of the dental staff.
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