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ABSTRACT
Introduction: Noise Induced Hearing Loss (NIHL), a major heath
concern due to constant exposure to loud noise is on the rising
trend in today’s world. The bus drivers are more vulnerable to
the auditory and non-auditory ill effects of noise pollution.
Aim: The aim of this study was to assess and compare the
hearing level, blood pressure and peak expiratory flow rate of
bus drivers and individuals employed in office jobs.
Materials and Methods: Fifty male bus drivers aged 30-50
years and fifty males of the same group employed in office
jobs were recruited as the test and control groups respectively.
The hearing level of the individuals in both the groups was
assessed using the Hearing Deterioration Index (HDI). The lung
function and cardiovascular status of the study participants
were assessed by measuring their Peak Expiratory Flow Rate
(PEFR) and Blood Pressure (BP) respectively. The mean HDI,

PEFR and BP values of both the groups were compared using
the unpaired t-test and the extent of correlation between HDI,
service years, exposure level, systolic blood pressure (SBP) and
diastolic blood pressure (DBP) was determined using Pearson
correlation coefficient test.
Results: HDI, SBP and DBP were significantly higher among the
bus drivers when compared to the controls. However, there was
no significant difference in the PEFR values between the test
and the control groups. There was a highly significant positive
correlation between HDI and service years and exposure level.
Similarly, there was a significant positive correlation between
exposure level and systolic and diastolic blood pressure.
Conclusion: Prolonged exposure to high intensity of sound
results in deterioration of hearing capacity and increase in blood
pressure among the bus drivers.
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Introduction
Noise pollution is emerging as a major environmental threat to the
developed and developing countries. Nearly 10% of the world
population is known to be suffering from hearing loss and exposure
to very loud noise has been identified as the cause for most of these
cases [1]. In major cities, road traffic noise is considered as the most
important source for noise pollution. The professional bus drivers
who drive the buses at the busy traffic lanes are always at a risk
of exposure to high levels of noise due to traffic congestion along
roadside [2,3]. Studies have shown that long term exposure to loud
noise affects the hearing capacity of drivers eventually resulting in
hearing loss and a decrease in their work performance [4-6].
Recently, there is also growing evidence on the non-auditory effects
of environmental noise on public health [7,8]. Studies have proved
that long term exposure to high environmental noise affects the
cardiovascular system leading to hypertension, ischemic heart
disease and myocardial infarction [9,10]. The bus drivers who are
on the constant mental stress due to nature of their duties which
includes working in odd shifts, compliance for timely reaching
the destination and conscious safe driving practices are more
susceptible to various cardiovascular and other health disorders
[11].
Due to the increasing automobile transports, the major cities in our
country are exposed to several air pollutants from the automobile
exhaust such as oxides of nitrogen, sulphur, carbon and aromatic
hydrocarbons [12,13]. These compounds are known to be involved
in the pathogenesis of various respiratory and cardiovascular
disorders [14,15]. Exposure to high concentrations of carbon
monoxide is known to be associated with dizziness, headache and
impaired judgment while exposure to oxides of nitrogen and sulphur
is known to be associated with lung irritation, asthma and chronic
obstructive pulmonary disorders [16]. Study by Arden Pope III et al.,
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has described the association between fine particulate matter due
to air pollution and cardiopulmonary mortality [17]. Similarly, a study
by Ye F et al., has also shown that the concentration of nitrogen
dioxide in the atmosphere was associated with the daily hospital
emergency transports for asthma, myocardial infarction and angina
in individuals more than 65 years of age [18]. The bus drivers are
major victims to such air pollutants and their subsequent ill effects
on health [11,19].
Puducherry, a small Union territory in Southern India is currently
facing the problem of increasing noise and air pollution due to the
growing population and industrialization [16]. Hence, this study
was conducted on bus drivers in Puducherry as they are more
vulnerable to the health hazards of noise and air pollution. Hearing
Deterioration Index (HDI), Peak Expiratory Flow Rate (PEFR) and
blood pressure (systolic and diastolic) was assessed among the
bus drivers and were compared with those assessed among the
individuals employed in office jobs.

MATERIALS AND METHODS
The study was accepted by the Indian Council of Medical Research
for the Short-term Studentship project and was carried out in JulyAugust 2014. It was conducted in the Department of Physiology,
Indira Gandhi Medical College and Research Institute, Puducherry,
after being approved by the Institute Ethical Committee. A written
informed consent was obtained from all the study participants
before recruiting them in the study.
The study involved two groups: a) Test group; and b) Control
group
A. Test Group: Fifty male bus drivers in the age group of 30-50
years working under the Pondicherry Road Transport Corporation
(PRTC), Puducherry, were included in the test group after receiving
prior permission from the Managing Director, Pondicherry Road
Transport Corporation.
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B. Control Group: Fifty males in the age group of 30-50 years
working as staffs, clerks or office assistants within the college
premises were included in the control group.
Subjects with previous history of ear, nose and throat disease or
those suffering from auditory impairment due to any cause (family
history of hearing defects, ototoxic drugs etc) and those who
were using hearing protective equipments were excluded from the
study. Similarly, smokers, alcoholics and subjects with Diabetes
mellitus, chronic respiratory disorders, cardiovascular diseases and
psychiatric illnesses were also excluded from the study.
Estimation of Hearing Deterioration Index (HDI): HDI is
considered as an indirect and simple method of measuring Noise
Induced Hearing Loss [20]. It is often used as a screening tool
during mass screening for NIHL in different subgroups of individuals.
Hearing deterioration index was calculated using the standard
formula:
where ‘L’ is the average sound level in dBA to which the individual is
exposed and ‘t’ is the time in years during which the individual was
exposed to the sound ‘L’
Mean sound exposure level was measured following “International
Electrotechnical Commission (IEC) guidelines” [21] using the Sound
Level Meter approved and assisted by Puducherry Pollution Control
Committee, Department of Science, Technology and Environment,
Puducherry. For the test group, the average sound levels were
assessed in busy areas of Puducherry where the bus drivers were
frequently plying and for the control group the average sound levels
were assessed within the college premises.
The total exposure time‘t’ for the study participants was calculated
based on their daily working hours and total service years. This
information was collected using a simple pretested questionnaire
which was used to collect information regarding the demographic
data, occupational and medical history of the study participants.
Measurement of Peak Expiratory Flow Rate (PEFR): PEFR
was measured in standing position in all the subjects following
standardized procedures using the Mini Wright Peak Flow Meter.
The subjects were asked to take a deep breath following which the
peak flow meter was placed in their mouth. They were asked not
to obstruct the mouth piece with their tongue and to close their lips
tightly around the mouthpiece. After this, the subjects were asked
to blow out as hard and fast as possible and the PEFR reading
(litre/min) on the flow meter was noted down. The above procedure
was repeated thrice giving an interval of one minute in between the
recordings. The highest PEFR value among three readings was
taken as the PEFR of the subject.
Recording of Blood pressure: Blood pressure was recorded
in all subjects after 5 minutes of rest in sitting position using a
manual sphygmomanometer and stethoscope. Two blood pressure
readings were taken at an interval of 5 minute in each arm and the
average of all the four readings was taken as the blood pressure of
the individual.

Statistical Analysis
Statistical analysis was done using SPSS version 16. The study
variables namely HDI, PEFR, Systolic Blood Pressure (SBP) and
Diastolic Blood Pressure (DBP) of the control and test groups were
compared using unpaired t-test. The extent of correlation between
the study parameters was determined by Pearson’s correlation
coefficient test. A p-value less than 0.05 were considered to be
statistically significant.

Results
Hearing Deterioration index, PEFR, systolic and diastolic blood
pressure of 15 male bus drivers (43.4±7.1 years, mean age±SD)
were compared with those of 15 age matched controls (43.3±9.6
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years, mean age±SD). The mean sound exposure level for the test
and control group was 83.30 dBA and 59.00 dBA respectively. HDI,
SBP and DBP were significantly higher in drivers when compared
to the controls. However, there was no significant difference in the
PEFR values between the test and control group [Table/Fig-1].
Pearson correlation coefficient test was done to see the extent of
correlation between HDI, service years, exposure level, systolic
blood pressure and diastolic blood pressure [Table/Fig-2]. There
was a highly significant positive correlation between HDI and service
years and exposure level. Similarly, there was a significant correlation
between exposure level and systolic and diastolic blood pressure.
Parameters

HDI
SBP (mm Hg)

Control group (n=50)
Mean ± SD

Test group
(n=50)
Mean ± SD

p-value

33.0738 ± 1.59307

53.4881± 1.93936

<0.001*

118.00 ± 14.657

132.34 ± 18.073

<0.001*

DBP (mm Hg)

76.80 ± 10.453

85.94 ± 12.512

<0.001*

PEFR (litres/min)

365.20 ± 77.308

375.60 ± 87.904

.531

[Table/Fig-1]: Comparison of absolute values of the study parameters between the
control and test Group.
Values are expressed as Mean (Standard deviation), *- highly significant
HDI- hearing deterioration index, SBP-systolic blood pressure, DBP-diastolic blood
pressure, PEFR- peak expiratory flow rate
Parameters

Pearson Correlation Coefficient
values

Hearing deterioration index and service
years

0.892**

Hearing deterioration index and exposure
level

0.986**

Exposure level and systolic blood pressure

0.403**

Exposure level and diastolic blood pressure

0.372**

‘r’

[Table/Fig-2]: Extent of correlation between the various study parameters.
** p< 0.001

Discussion
Worldwide, occupational noise is emerging as one of the most
common cause for hearing loss among the individuals exposed
to high intensity of noise [22-24]. The bus drivers are extremely
vulnerable to the noise induced hearing loss as they are constantly
exposed to high levels of traffic noise during their working hours
[4,25]. Audiometry, an investigation which is done to assess the
hearing capacity of the individuals may not be easily available in all
centres. Hence, in this study we used the Hearing Deterioration
Index, a very simple and an easy tool to measure the level of hearing
loss among the study subjects. It was observed that the bus drivers
had a significantly high NIHL when compared to their age matched
controls. This is similar to that observed in previous studies [4,2527] which have reported abnormal audiograms suggestive of
hearing impairment among bus drivers using Pure tone Audiometry.
In addition, a highly significant positive correlation was observed
between the HDI and service years and exposure level. This finding
is also in agreement with the results of previous studies [4,6,27,28]
which have also shown that the prevalence of noise induced hearing
loss was more among drivers with more number of service years.
Peak expiratory flow rate, an objective measure of airflow obstruction
was done for the drivers and the control subjects. However, there
was no significant difference in the PEFR values of these subjects.
This is in contrast to the observations of previous studies [29-31]
which have reported a decreased PEFR among the drivers. The
absence of significant difference in PEFR between the bus drivers
and the controls subjects in this study could be due to the small
sample size.
Stress, a major issue faced by the bus drivers can make them
more vulnerable to various cardiovascular morbidities [11]. It is
known that constant exposure to high levels of sound can lead
to increased sympathetic activity [32-34] and permanent changes
in blood vessels resulting in increased blood pressure, heart rate
9
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and increased risk of ischemic heart disease. Blood pressure, a
simple index of cardiovascular status was assessed and compared
among the test and control group subjects. Significantly high
blood pressure values were observed among the bus drivers when
compared to the control group. This is in line with the results of
previous studies [6,27,35-40] which have also reported high blood
pressure among the bus drivers. Furthermore, a strong positive
correlation was seen between sound exposure level and systolic
and diastolic blood pressures which is consistent with the results
reported by Ndrepepa et al., [41]. Studies have also shown the link
between prolonged exposure to various environmental air pollutants
and cardiovascular morbidities [42-44]. Thus, the combined effect
of noise and air pollution does seem to have a significant effect on
the health of bus drivers.
Hence, special awareness and preventive programmes need to be
conducted for the bus drivers to enlighten them about the harmful
effects of noise pollution on their health and to stress the importance
and need for the usage of protective ear devices. Enhanced bus
designs and better implementation of noise control programmes will
also aid in improving their overall health profile.
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Limitation

[28]

The limitation of our study would be the relatively small sample size

[29]

Conclusion

[30]

Noise induced hearing loss and high blood pressure is very
significant among the bus drivers. Hence, periodical medical
examination in these individuals would help in initiating various
curative and preventive measures at an early stage.
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