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Abstract

Noise levels originating from several dental tools as well as background noise in dental clinics, in the United Arab Emirates (UAE),
were assessed using an integrated digital sound level meter. The effect of such noises on the anxiety and attitude of patients towards
undergoing dental treatment (or coming back for a follow up treatment), was investigated using a survey containing 11 questions. In
addition to demographic questions, the survey included questions on the effect of dental handpieces noises on patients’ decision to
visit the dental clinic for treatment, and their annoyance level with such noise. Noise levels in dental clinics were found to range
from the background noise level of 62 dBA, to as high as 87 dB(A) for compressed air and steam blasts. While the registered noise
levels were below the limit of risk of hearing loss, 35% of adults (ages >14 years) and 53% youth (males and females ages 10-
l4years) reported that noise from handpiece devices have an effect on their decision to undergo dental treatment and was the reason
for “dropping-out” of dental follow-up treatment. On the 1 — 10 annoyance level scale, more than 50% of the patients felt “annoyed”
to “extremely annoyed” by such noises, with slight gender and age variations. The study concludes that noise levels in UAE dental
clinics appear to have an effect on a large number of patients and contributes to their anxiety and fear of dental treatment, with more
pronounced effect on young patients. A gender gap (close to 10%) was observed, with more females found to be more annoyed by
noises from dental handpieces. A natural extension to this study is to study the effect of such noises on dental professionals working

in clinics, and possible risks of induced hearing loss.

Introduction

Noise, or unwanted sound, is increasingly becoming a perva-
sive occupational health concern to residents in the United
Arab Emirates (UAE). This is because of the recent environ-
mental pollution awareness programs that have listed noise
among the top environmental pollution in the country [1]. In
a local survey, noise pollution was ranked third after air and
industrial pollutions [2]. The extent of the damage caused by
noise depends primarily on the intensity, frequency of the
sounds and exposure to noise. For example, it has been re-
ported that exposure to noise levels above 85 dBA for more
than 8 hours causes noise-induced hearing loss [3]. In addi-
tion, noise was found to be the cause of non-auditory health
effects such hypertension, cardiovascular diseases and beha-
vioral effects [4].

In dentistry, researchers have focused the effect of noise in
dental clinics on dental professionals, who are exposed to
high noise levels for extended periods. Among the studies
that linked noises from tools used in the dental clinic, such as
handpieces, to induced-hearing-loss is that of Folmer [5],
who stated that “over the years, we have seen dentists who
were convinced that long-term exposure to sound from the
high-speed hand pieces contributed to their high frequency
hearing loss or tinnitus”. This study as well as other studies
[e.0. 6,7,8,9], have concentrated on professionals working in
these clinics, ignoring the effect of such noises on patients
frequenting the clinics for diagnostic, preventative and thera-
peutic treatments. Even though, the exposure time of patients
to noise in the dental clinic is limited to the treatment time,
and may not lead to induced hearing losses, there are indica-
tions that dental anxiety, related to fear is aroused by dental
equipment/instruments, tend to be a source of patient discom-
fort [10,11]. The latter is believed to be among the leading
causes for what is referred to in the dental community “dental
drop-out”, i.e. patients refusing to undergo dental treatment
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or ignoring follow up appointments. Studies have identified
stress and pain as the main two “fear factors”, which prevent
people from visiting dental clinics for diagnostic, preventive
and therapeutic treatments [12,13]. It was also suggested by
Chellappah, et al. [14] that dental high-speed air turbine
(drill), which is an indispensable apparatus in dental treat-
ment, is a cause of dental anxiety to young children. The
main characteristic of each of these dental devices (handpiec-
es) is the loud sounds they produce, which we believe to
strongly related to fear and dental anxiety among UAE popu-
lation.

It is, therefore, the objective of this study to examine the
effects of the noise originating from various devices used by
dentists in UAE clinics including high-speed air turbine,
drills and air suction and cutting devices, on patients’ attitude
towards undergoing diagnostic, preventive and therapeutic
dental treatments. Our study was divided into two parts, the
first of which was focused on measuring noise levels in the
dental clinics using a portable integrated digital sound level
meter. This included measuring the noise from several hand-
pieces commonly used in dental clinics as well as measuring
the background noise through out the clinic including the
waiting area. The second part of the study focused on ex-
amining the effect of such noises on patients, especially the
possible links between noise and dental anxiety, including
patient annoyance level as well the degree to which these
noises influence patients’ decision to undergo treatment. The
study was carried out in 27 clinics located in the cities of
Dubai, Abu Dhabi, Sharjah and Ajman; the major cities in the
UAE.

Materials and Methods

Noise levels were assessed using a precision portable sound
level meter Nor140 (made by Norsonic, Norway) using the
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dBA scale. The meter is a device that responds to sound simi-
lar to that of the human ear, and provides reproducible mea-
surements of sound levels. It consists of a microphone and
electronics, which is fitted with three sound weightings A, B
and C. The meter detects sounds and converts them into an
electrical signal via electronic circuits, from which the meter
displays a digital reading for sound levels in any of the men-
tioned weighted scales. The A-weighting, which is characte-
rized by major discrimination against very low frequency
sounds, was used because it closely simulates the perception
of the human ear.

Noise in the clinic was assessed by placing the digital meter
in the waiting area and in the middle of the clinic away from
the walls. To assess the noise from various handpieces, the
sound level meter was placed 5 — 7 cm away from the sound
source (dental tools) at an angle close to 45°. The test proce-
dure was to take the measurement for 20 seconds while the
handpiece in question is operating at its maximum speed. For
reproducibility, each measurement was repeated 5 times from
different angles. The average of the 5 readings was calculated
and taken as the sound level for that particular handpiece in
dBA. The noise generated from several common dental
handpieces was measured, including compressed air nozzle,
ultrasonic scaler, mixing equipment, high speed drill, air
suction unit and steam cleaning.

To assess the effect of such noises on patients frequenting the
dental clinics, we have used a survey questionnaire, which
included two parts. The first part included demographic in-
formation such as age, gender, education and city of resi-
dence. The second part of the survey included questions
aimed at gauging patients’ feelings towards noise in the den-
tal clinic either during waiting or treatment and possible links
to dental anxiety or fear. The survey was conducted in 27
dental clinics distributed through out the cities of Abu Dhabi,
Dubai, Sharjah and Ajman; the major cities in the United
Arab Emirates. The survey was also distributed to people at
their homes.

Results and Discussion
1. Assessing Noise Levels in dental clinics

The results of the sound level measurements taken as de-
scribed above are summarized in Table 1 below.

Table 1: The mean values of the noise in the dental clinic
ranged from

. Average Sound
DSIES Level (dBA)

Background 65+2

Aspirator 72+3

Compressed Air 87+3

Mixers 77+£3
Handpiece with high speed

air suction 52
Handpiece with low speed

air suction 7243

High Speed Drill 84+2

Ultrasonic Scalar 85+3

While the noise levels shown in Table 1 indicate that the
background noise level (when none of the handpieces are in
use) is 65 dBA, while the noise made by various devices used
in the dental clinics varied from 72 dBA to 85 dBA for the
ultrasonic scalar and 87 dBA for high speed compressed air
handpieces. Exposure to such noise levels have proven to be
a cause of concern if the exposure times are extended [3,5, 6].
For professionals working in the dental clinic, such noises are
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indeed a cause of concern because of the link of extended
exposure to induced hearing loss and tinnitus among dental
healthcare professionals that has been reported [e.g. 5,6,7].
However, in the case of patients, there have been few reports
relating such noises to possible non-auditory effects such as
fear of dental treatment. To our knowledge, very few studies,
[e.g. 12,13,14] have examined the “most fearful situations”
for patients in dental clinics. They found that “the noise of a
dentist’s drilling” was “most feared” by 18% of patients. In
the UAE and the Arab region, there have been no studies to
that extent, which will make our study the first one to focus
on effect of dental noises on patients and possible links to
dental anxiety. Our aim is to examine the effect of such nois-
es (Table 1) on patients frequenting UAE dental clinics. This
will be examined in detail in the nest section. It should be
noted that the measurements reported in Table 1 are in
agreement with other studies [15,16,17,18,19].

2. Survey Results

Among the 645 distributed surveys, 528 were collected and
collected — 276 from adult patients visiting dental clinics, 180
from adults at home, and 72 from youths ages 10 — 14 that
were analyzed separately, 60% of which were visiting the
clinic and the rest at home. The demographics of the respon-
dents are summarized in Table 2.

Table 2: Demographic data of respondents included in the
survey

Male 51%
Gender Female 49%
10-14" 72 Respondents
15 -30 48%
Age 30-40 25%
40-50 14%
>50 14%
Abu Dhabi 16%
City of resi- | Dubai 23%
dence Sharjah 48%
Ajman 13%
High School | 17%
Education BSc 74%
> BSc 9%

Almost half of the 456 adult respondents fell into the age
category of 15 -30 years, followed by the age group 30 — 40
years old (25%). The remaining surveys were collected from
the older age groups, i.e. > 40 years. The geographic distribu-
tion of the respondents is dominated by the city of Sharjah,
which is not strange since the university is located in this city
and it was more convenient to collect the surveys from
neighbouring clinics. The majority (74%) of respondents
were college graduates, with only 17% whose education level
was less than BSc, while 9% have had postgraduate degree.

After the initial examination of the results of the collected
survey, significant gender variations were found among re-
sponses of adult respondents. It was also observed that
younger respondents (ages 10 — 14 years) had a somewhat
different answers to fear and anxiety related questions. On
the other hand, no age or education, or geographic location
variations were noticed. Because of these observations, col-
lected surveys were divided into three groups. These include
adult males (ages 15 and above); adult females of the same
age group; and youth of ages 10 — 14 years old. Hence, sur-
vey results will be presented in the subsequent sections as
three groups: males; females and youth.
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The first question in the second part of the survey was about
the importance of visiting the dentist. Approximately 83% of
both adult groups answered “strongly agree”, while slightly
lower percentage (78%) among the youth group strongly
agreed with the question statement. The second question in
the survey was about the reasons for avoiding visiting the
dentist. The choices given in the question were: anxiety asso-
ciated with pain of dental procedures; cost associated with
dental treatment; past experiences; fear of the sounds of the
dental drill and other dental tools; lack of trust in the dentist
and waiting time. The results are shown in Figure 1.
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Figure 1: Responses to question 9: The reason for avoid-
ing visiting the dentist is ....

From the above barograph, it is evident that adults ranked
sounds originating from dental handpieces (represented by
the sound of the drill) third (at 17% for males and 23% for
females) among reasons for avoiding a dental treatment. This
came behind waiting time and pain associated with dental
procedures. The response to this question from young re-
spondents (ages 10 — 14 years), is different than older folks,
where 23% of them felt that sounds is the second reason for
avoiding visiting the dentist proceeded only by pain associ-
ated with dental procedure.

It should also be noted that there is a weak correlation
(R=0.4) between “fear of sound of the drill” and age, where it
was found that older respondents seem to fear the sounds of
the drill less than younger audience.

The next question that was directed to respondents was:
“During a dental procedure, what makes you feel unpleasant
the most?” The choices provided included length of the
treatment; pain; noises of dental devices; lack of explanation
by the doctor; and others. The summary of the respondents
for all three groups is shown in Figure 2.

Figure 2 shows that for male adults noise produced by the
dental handpieces was rated as unpleasant as the pain experi-
enced during dental procedure (approx. 24%), proceeded by
length of the treatment. For female adults, however, 33% of
respondents in this group felt that noise was the most un-
pleasant feeling during their dental treatment. For this group,
noise was the most unpleasant experience during their visit to
the dentist. For the third group, i.e. youth ages 10 — 14 years,
pain was the most unpleasant feeling, followed by noise at
34%. These results show that the noise originating from the
dental devices is a source of discomfort to over 23% of
males, 33% of females and 34% of young patients.
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Figure 2: Responses to the question 10: during a dental
procedure, what makes you feel unpleasant the most?

The last question that was asked to all three groups was: on a
scale from 1 -5, how annoying do you find the noises of vari-
ous dental handpieces? Patients were asked to circle their
level of annoyance on either of the two scales (hnumeric or
subjective), which ranged from “not at all annoyed” to “ex-
tremely annoyed”, see Figure 3 below.

1 2 3 4 5
Notatall | Moderately | Annoyed | Very Annoyed Extremely
annoyed Annoyed Annoyed

Figure 3: Annoyance Level Question: on a scale from 1 — 5, how
annoying do you find the noises of various dental handpieces?

Responses to this question are summarized in Figure 4. 1t is
evident that close to 60% of the adult respondents felt “an-
noyed” to “extremely annoyed” with the noises in the dental
clinic. For the youth group, more than 70% reported the same
response. This is very high considering the fact that most
dental appointments are for preventative measures, for which
patients may do with out. While patients may endure the first
visit, such annoyance levels may influence their decision to
come back for a follow-up treatment.
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Figure 4: Responses to annoyance level question: on a scale from 1
-5, how annoying do you find the noises of various dental hand-
pieces?
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Conclusions

In conclusion, noise levels in UAE dental clinics, which
reach as high as 87 on the dBA scale, were found to have an
effect on patients’ decision to visit the clinic for treatment.
Among adults of both genders, noise was ranked the third
reason for avoiding dental appointment or dropping out from
follow-up treatment. For young respondents, noise was
ranked second among reasons for avoiding the dental treat-
ment, the first being anxiety associated with pain. In addition,
33% of females and 34% of youth respondents felt sound
produced by dental devices (some specifically mentioned the
drill) were the most unpleasant experience they have encoun-
tered during their visit to the dentist. For male adults the per-
centage was less (23%). On the 1 — 10 annoyance-level-scale,
close to 60% of adults who participated in the survey felt
“annoyed” to “extremely annoyed” by the noise of dental
handpieces. Among the youth group, approximately 70%
reported the same response.

These results clearly indicate that noises produced by various
tools used by dentists are a cause of concern to the dental
community. Furthermore, the results indicate that sounds
may be attributed to patients’ dental fear, anxiety and affects
their attitude towards visiting the dentist. It was reported by
some respondents that they have developed these feelings
after their initial visit, which is believed to be a major factor
in dental drop-out. Besides education and awareness among
patients, possible solutions include prompting research in the
area of manufacturing quieter dental handpieces. A natural
extension of this study is to examine the long-term health
effects such as possible induced hearing loss risks and an-
noyance level of noises among dental professionals working
in these clinics.
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