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Abstract

In order to provide a standard reference of noise induced hearing
loss for Kurdistan population in Erbil city from textile factory &
dental laboratory, a hearing loss survey was conducted on 125
sample of different ages and both sex .The hearing threshold of air
conduction and bone conduction was measured over a frequency
range from 250 Hz to 8 KHz under standard condition.

*Hawler Medical University / Collage of Medicine / Biophysics

143



QMJ VOL.7 No.11

144

Audiometric test was performed for the selected sample in a sound
proof room, type (IAC). A pure tone manually operated Vienna
tone type (Operating instruction MA 53), equipped with TDH 39
earphone mounted in Maico diagnostic GmbH. We faced in our
ENT. practice patients complained of sensori -neural deafness
especially in high frequency range they are working in different
noisy places. In this study we selected our sample in the textile
factory as its so noisy factory and so many adults persons working
in it.

Aiming to detect the incidence and the degree of deafness and any
possible protective measures necessary available to prevent
deafness and to determine the prevalence of hearing problems
among dental personal. The results of data indicate that statistically
there is no significant difference between the hearing thresholds of
the right and left ears at all frequency . It is found the mean
threshold of the exposed subjects was still significantly worse than
that of the non -exposed subjects at all frequencies tested for the
exposed subjects aged >20 and <40 year .while for the older group (
40 -49 ) year, it was worse at the frequency 4 KHz . The results
showed that there was no interaction between the noise - exposure
and the age affect at any of the six frequencies tested .The effect of
noise on hearing was statistically significant. This mean that at
every frequency tested, the exposed subjects had worse measured
hearing threshold values than the non exposed subjects.

Introdaction

Noise is a common occupational hazard that leads to one of the
most common complaints in the adult population seen by the
otolaryngology noise induced hearing loss (NIHL). The cause and
effect relation ship between noise exposure and hearing loss has
been appreciated for many years ‘.

Occupational exposure to excessive noise is commonly
encountered in a great Varity of industrial process . The resulting
injury of occupational hearing loss is well recognized & global
problem . Noise is perhaps the most common occupational and
environmental hazard. As many as 30 million Americans are
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exposed to potentially harmful sound levels in their work places
®) Noise exposure has been recognized as a causal factor in hearing
loss for many hundreds of years , noise induced hearing loss is
believed to cost over 100 million dollars annually in Sweden, while
various agencies in the united states administer several hundred
million dollars in compensation each year to individuals suffering
from NIHL™. Long exposure to noise can damage the soft tissue of
the inner ear. Cells and nerves in the inner ear destroyed by
continuous or repeated exposure to loud sounds. If enough cells and
nerves are destroyed, hearing is permanently damaged .

Dental personal are exposed to noise of different sound levels
while working in dental clinics or laboratories. Dental laboratory,
dental hand piece, amalgamators &other items produced sound
noise at different sound levels, which appreciable. Virtually all
noise level at dental clinics were below 85 dB 7"

Patients &Methods
1-instrumentation
1.1 Operating instructions MA 53( Audiometer):

The MA 53 is a real two - channel audiometer for advanced pure
tone audiometer and speech audiometer tests , has been used in the
study . Test can be performed using the TDH 39 headphones (AC)
Maico diagnostic GmbH, the optional high frequency headphones
HAD 200 . B 71 bone conduction receiver ( BC) or optional insert
phones and loud speakers ( FF)®.

1.2 Test environment ( sound proof room ):

The hearing threshold survey was conducted in the audio logical
center of the ENT department in the Rezgary hospital . Sound proof
room is mounted in a well treated room , equipped will all
requirements (ventilation , air conditioning , lighting). The test
room must be at normal temperature , provides a reduction in out
side noise of about 40 dB will be adequate © .

1.3 Sound level meter :

An instrument for measuring the level of sound in decibel . such
measuring are called sound level reading . Sound level meter
(Marttin Hirschorn type 666231) is designed to meet all current
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standards set by the International Acoustics Company ( IAC ) for
impulse sound level meter . It consists of a microphone .amplifier ,
attenuator , weighting network and meter.

2-patients

In practice of dentistry, dentists & dental auxiliaries are exposed
to noise of different sound levels, 40 patient of dentists and dental
assistant were interviewed observed during practice. Workers from
textile industry (factory) in the Erbil city were selected for this
cross - sectional study 62 exposed subjects were randomly selected
from a total work - force of 85 subjects from this factory similarly
23 non exposed subjects ( non - industrial noise exposed subjects )
were randomly selected . At the sites of the survey, for each subject
two - steps required to be completed consecutively on the same day
and by the same examiner:

A- Hearing survey questionnaire:

It includes information about age ; sex; address ; period of his
work in the factory ; period of exposure to loud sound ( hours in
each day & how many days each week ), type of his job in  the
factory , ther having any hearing protectors such as earplugs or ear
muffs , did he received any medical advise , a hearing measurement
or PTA (pure tone audiogram) done before , any symptoms (
deafness tinnitus , otalgia , head ache , dizziness , vertigo , ear
discharge and any ear disease or ear problem in the past).

B- Specialized Tests:
1- Pure tone Audiometer:

In most patients where hearing assessment is needed, pure tone
audiometry will give all the information required. Testing should be
carried out in a sound proof room. Each is tested separately for air
and bone conduction through the frequency range 250 Hz to 8
KHz.

2- Typanometry:

Normally, clinical examination of the tympanic membranes is
sufficient to show the typical changes of retraction and middle ear
fluid in sero - mucinous otitis media. The presence of a negative
middle ear pressure and fluid in the middle ear may also be
confirmed by use of the impedance audiometer.
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Results

A total 85 persons ; 35 females and 50 male .involving 62 exposed
persons " composed 40 male and 22 female" and 23 non exposed
persons "composed 10 male and 13 female" randomly selected
examined in textile industry . A total 40 persons ; 14 females and 26
male .involving 28 exposed persons " composed 18 male and 10
female" and 12 non exposed persons "composed 8 male and 4
female" examined in Dental laboratory.  Table (1), shows
distribution of the sample examined in Erbil city. Most of workers
worked on average a 36 h in a week (6 h/ day; 6 days / week).

Table (1): Distribution of the persons examined eudiometrically.

Total no. of persons. Exposed persons: Non Exposed persons:
N=62 N=23
Male Female Male Female
Textile industry/85 40 22 10 13
Dental laboratory /40 18 10 8 4

The noise levels in the factories ranged between 75 and 105 dB
(A). It exceeded the 105 dB (A) criterion adopted in the Hole
Textile, 85 dB (A) in the mechanical room, 75 dB (A) in the
prepared textile and 95 dB (A) in the Brim room. Both exposed and
non exposed persons worked in those places are never used hearing
protection devices.

Hearing threshold levels: It was found that the distribution of the
data (hearing levels) of all persons was positively skewed. No
statistically significant  difference was found (P> 0.01) between
right and left ears of mean hearing threshold (HTL) in both exposed
and non exposed persons (table2&3) ,(figurel).
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Table (2): Comparison between right & left ears of total exposed & non

exposed persons. (Textile factory)

Frequency Hz Exposed persons N=62 Non - exposed persons N-23
Mean Mean Mean Mean

(HTL) /dB (HTL)/dB (HTL) /dB (HTL) /dB
Right ears Left ears Right ears Left ears

250 15 15 10 5

500 15 15 10 10

1000 20 25 10 10

2000 30 30 20 15

4000 55 60 10 10

8000 35 35 5 5

Table (3): Comparison between right & left ears of total exposed & non
exposed persons. (Dentals)

Frequency Hz Exposed persons N=28 Non - exposed persons N-12
Mean Mean Mean Mean
(HTL) /dB (HTL)/dB (HTL) /dB (HTL) /dB
Right ears Left ears Right ears Left ears
250 20 30 20 30
500 20 30 20 20
1000 20 30 20 25
2000 20 20 15 25
4000 40 50 15 20
8000 35 30 5 15

After controlling age affect through stratification figure (2), table
(4), the T- Test showed that the mean threshold of the exposed
persons was still significantly worse (P< 0.01) than that of the non-
exposed persons at all frequencies tested. The differences between
exposed and non exposed persons were more significant at the
frequencies 4 and 8 KHz (p< 0.01).
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Table (4): Mean hearing thresholds of exposed persons and non exposed
persons in different age groups.

Frequency | Age (20-29) years | Age (30-39) years | Age (40-49) years | Age (50-59) years
H Mean (HTL) /dB Mean (HTL) /dB Mean (HTL) /dB Mean (HTL) /dB
Exposed Non- Exposed Non- Exposed Non- Exposed Non-
Exposed Exposed Exposed Exposed
250 5 0 20 0 20 5 25 0
500 10 5 25 5 20 5 25 0
1000 10 5 25 5 15 10 25 5
2000 10 5 25 10 5 0 30 10
4000 40 5 40 5 50 10 50 5
6000 5 5 20 5 15 5 35 5
8000 5 0 10 0 10 0 20 0

Analysis of variance showed there was no interaction between the
noise exposure and the age effect at any of the six frequencies
tested indicating that the effect of factors is additive. The effect of
noise on hearing was statistically significant (P < 0.01). This means
that at every frequency tested the exposed persons had worse
measured hearing threshold values than the non exposed persons
regardless of age. The effect of the age was also statistically
significant (p < 0.01) for all frequencies. This indicates that as age
group increased , the mean of the measured hearing threshold
values increased too , whether the persons were exposed to noise or
not .

Table (5&6), figure (3), show threshold shift for differing
durations of exposure, the mean of measured hearing threshold
values increased with increasing the duration of the work.
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Table (5): Noise induced threshold shift for differing duration of work

exposure.
Frequency Hz | (1-5) years. (6-10) years. (11-20) years. (21-30) years.
Mean Mean Mean Mean
(HTL) /dB (HTL)/dB (HTL) /dB (HTL) /dB

N=18 N=8 N=17 N=19
250 0 10 20 20
500 0 10 20 25
1000 5 10 20 25
2000 5 10 20 30
4000 10 25 40 55
6000 15 30 45
8000 10 25 30

Table (6): Shows the relation between the severities of deafness

to duration of exposure to noise.

Degree in /dB (1-5) years. (6-10) (11-20) (21-30) years.
years. years.
Mild (10-30) 5
Moderate (30-60) 11

Sever (60-90)

1

Total (>90)
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Fig (1): Comparison between right and left ears of total exposed (upper)
and non-exposed subject (lower)
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Fig (2): Mean hearing threshold of exposed subjects and non-exposed
subjects in different age groups.
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Fig (3): Noise induced threshold shift for differing duration of work
exposure

Discussion

No significant difference was found between right and left ears of
the exposed subjects. This finding indicates that the adverse noise
effect is generally bilateral and symmetrical, as defined by Alberti
@ The occurrence of hearing loss as a result of prolonged exposed
to a noise level greater than 85 dB (A) with out ear protection is
well documented in the literature "“'"'®. The present study also
found that subject exposed to daily greater than 85 dB (A) had
significantly higher mean thresholds than the non-exposed across
frequencies tested. The difference between the two groups was
attributed to occupational noise exposure as this was the sole
hearing risk factor in which the exposed group differed from the
non exposed group after controlling for age.

The results of this study are in agreement with previous studies
that noise induced hearing loss predominantly affects frequencies
between 4 & 8 KHz (!>!4!1516:17.ad 18) ' The present study found , on a
group basis ( mean threshold ) , a maximum hearing loss ( dip )
localized at 4KHz , followed by a recovery at 8KHz without the
inclusion of frequencies 5 & 6 KHz , it is difficult to conclude that
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noise - induce hearing loss can be maximal for some individuals at
8 KHz . However this finding may suggest that for some individuals
the maximum hearing loss is not at 4 KHz. The investigators
believe that if the frequency where the maximum hearing loss
localized is determined on individual basis and if the audiometry is
extended beyond 8 KHz, the pattern of the audiogram will be
different.

The results of this study in this aspect is agreement with the
conclusion of Irwin !* that the location of maximum hearing loss
on the audiogram may depend on factors other than a single
measure of dB(A) intensity , including the type of the noise , the
physical characteristic of the noise , duration of exposure , and
individual variation .

In this study found that no interaction between noise exposure
and age, the effects of them are additive is in agreement with
findings of the previous studies “**" but in contrast to the finding
Novotny “? of that no additively occurs between the two variables.
In this study 30 percentage of the total exposed subjects claimed to
have tinnitus, compared to none within the non -exposed **** 29,

The effect from impulse sound can be instantaneous and can
result in an immediate hearing loss that maybe permanent. The
structures of the inner ear may be severely damaged. This kind of
hearing loss may be accompanied by tinnitus.... ringing, buzzing or
roaring in the ears or head which may subside over time. Hearing
loss and tinnitus maybe experienced in one or both ears, and
tinnitus may continue or intermittently throughout a life time.When
damage first occurs, it usually effects the part of the ear
corresponding to the higher frequencies of the voice, creating a
"noise notch ". These frequencies respond to many of the consonant
sounds and a person with this type of hearing loss may have trouble
understanding speech “”.Also the symptoms of NIHL that occur
over a period of continuous exposure increase gradually sounds
may become distorted or muffled , and it may be difficult for the
person to understand speech . The individual may not aware of the
loss, but it can be detected with a hearing test. However this study
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has same result in (National Institutes of Hearing & the word
health organization).

People assume that if the symptoms go away, their ears have
“bounced back" to normal. This is not nearly true. Even if there are
no more symptoms, some of the cells in the inner ear may have
been destroyed by the noise. The hearing returns to normal if
enough healthy cells are left in inner ear. But we will develop a
lasting hearing loss if the noise exposure is repeated and more cells
are destroyed ®*.

Studies by another worker *” involve potential drug therapies for
NIHL. For example, scientists are studying how changes in blood
flow in the cochlea affect hair cells. When a person is exposed to
loud noise, however, a drug that is used to treat peripheral vascular
disease (any abnormal condition in blood vessels outside the heart)
maintains circulation in the cochlea during exposure to noise.

The National Institute for Occupational Safety and Health
(NIOSH) © has established standards for noise exposure that are
based on the best available research. These standards are used to
indicate what length of exposure to, what strength of sound will
result in a measurable, permanent hearing loss. According to these
standards, exposure to sound at 85 dB over a single 6-hour period
can cause measurable permanent hearing loss and is agreement with
the result of the study.

This cross sectional study examined the prevalence of hearing
problems in dental laboratory by means of a self -report questioner.
Although the response rate for this study was good, one of the
major limitations of this type is that participants are self - selected
which may lead to a form of selection bias influenced non -
responders . if ears are exposed to any loud noise for long time
hearing ability will be permanently damaged. ¢~
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Conclusions

1-This study has clearly shown that the workforces within factories
are at high risk of developing noise induced hearing loss due to
excessive occupational exposure to noise.

2- Hearing loss was found to be bilateral and symmetrical in
exposed subjects.

3-Analysis showed a significant hearing loss in the exposed
subjects with a characteristic dip at 4 KHz.

4- Analysis indicated exposure to noise was the primary, and age
the secondary predictor of hearing loss.

5- Hearing conservation program could be usefully established
within the textile factory. The components of which might
include; Noise assessment, hearing protection devices, education
to raise the awareness of employees about the adverse effects of
noise.

6- The hearing problems among dental personal are not of severe
nature.

7- Hearing problems can happen due to dental field noise.

Recommendations

The highest average sound level a worker can be exposed to is 75-
105 dB (A) averaged over an 6 hour work day. When this is
identified , employee exposure will be reduced through the use of:
1- Administrative controls: (i.e. rotating workers duties to decrease
exposure time, posting sign in high noise areas and requiring the
use of hearing protectors). 2- Engineering controls: (i.e. install noise
mufflers, increase maintenance and repair, use of quieter machines,
enclose noisy areas and change the equipment or process).

3- Personal protective equipment (PPE) (ear muffs and plugs):

PPE will be used only when administrative or engineering controls
fail to effectively reduce noise exposure, during implementation of
engineering controls, or when engineering controls are not feasible.
Hearing protection devices decrease the intensity of sound that
reached the eardrum. They come in two forms: ear muffs and ear
plugs, properly fitted earplugs or muffs reduce noise 15 to 30 dB.
The better earplugs and muffs are approximately equal in sound
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reduction, although ear plugs better for low frequency noise and ear
muffs for high frequency noise.

4- Establish an audiometric testing program and periodic check up
by otologist and form ENT when any ear symptoms stated to
appear.

5-Dental fiald team should have ear protectors to reduce the hazards
of dental field noise for long periods daily.
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