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The Comparison of Hearing Capabilities and Blood Pressure
with Reference to Noise Pollution in Rural/Urban Areas
of District Hyderabad
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ABSTRACT

OBJECTIVE: To compare the noise pollution and blood pressure in urban and or rural areas of Hyderabad,
Sindh, Pakistan.

METHODOLOGY: A comparative cross sectional study was conducted from April 2018 to September
2018. The sample size was randomly selected 201 young adults of either gender between 18 to 25 years
of age.

RESULTS: The hearing frequency in rural female (29.34Hz*8.04) was significantly (p<0.05) less than the
urban female (49.09Hz%7.76). Similarly, the hearing frequency in rural male (24.72* 7.0) was also
significantly (p= <0.05) less than that of urban group (40.56Hz*7.6). The systolic and pulse pressure
(106.2mmHg+*4.35and 38.88mmHg+4.8) was recorded significantly (p=<0.05) lower in rural than Urban
female (114.2mmHg+6.03and45.7614.8). Moreover, the systolic and pulse pressure

(108.3mmHg+5.40 and 42.4mmHg*4.71) was significantly (p=<0.05) lower in rural than urban males
(114.2mmHg6.00 and 47.33mmHg+5.00mmHg) respectively.

CONCLUSION: The study concludes that noise pollution has potent impact on hearing capabilities and

blood pressure in urban areas of district Hyderabad, Sindh, Pakistan
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INTRODUCTION

Environmental noise hazards are increasing due to
the burgeoning population in urbanized areas'. The
long term exposure to permanent loud (traffic) noise is
associated with health issues®. Particularly vulnerable
individuals are those who are exposed to noise for a
long time®. The health issues attributed to noise
pollutions are: cardiovascular effects and blood
pressure *°. After age induced hearing loss®, noise
induced hearing loss (NIHL) is the second common
cause of hearing loss’, Noise exposure can lead to
two kinds of health abnormalities known as non-
auditory and auditory effects, stress, agitation, and
other behavioral effects comes under non auditory®
whereas hearing impairment resulting from excessive
noise exposure due to automobiles can be a major
auditory effect’. When noise exposure continues for a
longer duration of time, days turning to months and
when person experience loud noises for prolonged
period of time, it can lead to hearing disabilities, and
the hearing impairment is obvious only when it is
interfering with the routine activities. At this stage, an
irreversible damage has occurred to hearing

apparatus which is incurable and will be deteriorated
more in case of continuous exposure noise'’.
Furthermore, noise induced hearing loss (NIHL) is the
hearing impairment due to chronic exposure to loud
sound. The pathology of NIHL includes the loss of hair
cells in the Organ of Corti. Since hair cells do not
regenerate, NIHL can be irreversible. Additionally,
outer hair cells (OHCs) of cochlea are the sensory
cells which are more affected to noise exposure than
inner hair cells. The findings in NIHL include the
destruction of OHCs, loss of supporting cells, organ of
Corti damage, and loss of primary auditory nerve
fibers™".

Moreover; Hypertension is one of the most important
risk factor for morbidity and mortality'®. Fluctuations in
blood pressure (BP) may lead to many health issues.
Recent researches suggested evidences of adverse
effects of exposure to noise on blood pressure in
adults™. Noise causes disturbed sleep, fluctuate blood
pressure, heart rate and thus may increase in levels of
stress hormone and oxidative stress, which in turn may
result in endothelial dysfunction and high blood
pressure™. Hence; in order to find out the prevalence of
hearing loss in urbanized areas and to evaluate the
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relationship between noise exposure and blood
pressure fluctuations, this study was done.

METHODOLOGY

A survey based cross sectional study was conducted
in Hyderabad city and Jamshoro, in collaboration with
the department of Physiology, between April 2018 to
September 2018, Sample size of 201 volunteers
young adults (male/female) 18 to 25 years of age
were selected randomly which were categorized into
two groups, male and females, and were further
categorized into rural and urban depending on their
resident. Rural group had no exposure to loud sounds
for 30 hrs /week. Urban group includes residents near
industrial and/or near busy road side, with the
exposure to loud sounds for 30 hrs /week, or habitual
to frequent use of headphones/microphones for 30
hrs /week. Volunteers having history of chronic ear
infection, ototoxicity by drugs, hypertension and
diabetes mellitus, Patients of conductive deafness,
Congenital anomaly of ear, and history of otic trauma
were excluded from study. The study was conducted
strictly under the ethical rules after approval from ERC
University of Sindh Jamshoro.

Prior to experimentation, a written/signed consent was
obtained, a self designed questionnaire for data
collection was filled which included history, age, noise
exposure and clinical examination.

Data are provided as Means + SD, and percentages;
n represents the number of young male and/or female
investigated. Data were assessed by using SPSS 21
(Statistical package for social sciences), Results were
generated by using t- test, data with p<0.05 were
considered statistically significant.

TEST PROTOCOL: Noise Measurement: The
intensity of the noise pollution was measured in
different areas of Hyderabad (Rural: Quiet, and Urban:
Noisy) by using “Digital sound survey meter (Sound
Level meter -4010)". The data was collected during
day time at residential commercial, educational and
silent zones. For recording the noise levels; the meter
was bought towards the noisy area and was hold for
25 to 30 minutes for the measurement of noise.
Furthermore, Whisper test, Rinne’s test, Webber’s test
and Shawback test were performed on all young adult
in order to exclude the possibilities of otic-trauma,
infections and ear discharge.

The AUDIOMETRY was performed on audiometer
(MAICO® MA-39 BERLIN GERMANY) at the power
lab of department of physiology, Liagat University of
Medical and Health Sciences, Jamshoro.

For audiometry, instructions were given to volunteers
about the procedure and how the subject is required
to indicate (Volunteers were asked to raise a hand,

press a button, or otherwise indicate when they could
hear a sound) whether he / she can just hear or
cannot hear a certain sound (the sound level may be
increased from a very low level or reduced from a high
level).moreover; volunteers were asked to remove
anything (spectacles, earrings, hearing aids) which
might disturb the test results. The earphones attached
to the audiometer were adjusted carefully over the
ears and the test was then carried out. The minimum
intensity (volume) required hearing each tone was
noted.

RESULTS

The current study explored the comparison of noise
pollution in urbanized area of Hyderabad, Sindh, the
study also focused on the association of noise pollution
with hearing ability as well as blood pressure fluctuation.
In this study, we randomly recruited 205 volunteers
(male and/or female), Out of 205 four questionnaires
were not filled properly / incomplete, thus were not
included. The response was 201(98.04%), out of 201
volunteers, 101(50.2%) participant were the resident
of rural areas while 100(49.8 %) were urban residents,
out of 101(50.2%) of rural population; 50(24.9%) were
males and 51(25.4%) were females respectively, out
of 100(49.8%) of urban volunteers 50 (24.9%) were
males, and 50(24.9%) were females (As shown in
Table ).

For the assessment of noise pollution; four highly
noisy areas of the city were selected and the noise
was measured, the average noise of the urban areas
was recorded 85db, similarly, for the assessment of
noise in rural areas, measurements were carried out
at four different places. The average intensity of noise
was 38db. Hence a significant difference was
observed.

The ages of rural females (21.81+2.07) and urban
females (21.05+1.71) and rural males (21.6+£1.89)
years and Urban males (21.31+1.67) was not found to
be significant (P= 0.056, P= 0.4 respectively).

The hearing frequency in rural female (29.34Hz+8.04)
was significantly (p=<0.05) less than the Urban female
(49.09Hz+7.76). Similarly, the hearing frequency in
rural male (24.72Hz+7.00) was also found to be
significantly (p= <0.05) less than that of urban group
(40.56Hz+7.6) shown in Table Il and Il

The measurements of systolic blood pressure and
pulse pressure (106.2mmHg+ 4.35 and 38.88 mmHg
+4.8) was found significantly (p= 0.0001) lower than
Urban areas (114.2 mmHgt 6.03 and 45.7614.8)
however the diastolic blood pressure was not
observed statistically (p=0.4) different in rural (67.32
mmHg+4.10) and Urban inhabitants (68.45 mmHg
10.44) as shown in Table Il and IlI.
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TABLE I:

AREA WISE DISTRIBUTION OF PARTICIPANT
Rural Urban (J:;(?!l)

Male 50(24.9%) | 50(24.9%) | 100 (49.8)

Female 51(25.4%) | 50(24.9%) | 101(50.2%)

Total 101 (50.2%) | 100(49.8%) | 201(100%)

TABLE Il: COMPARISON OF AGE, HEARING
FREQUENCY AND BLOOD PRESSURE IN FEMALE
PARTICIPANTS (n= 101)

Parameters Rural Urban p-Value
Age (years) 21.81+2.07 | 21.05+1.71| >0.05
Hearing frequency (Hz) | 29.34+8.04 | 49.09+7.76| <0.05
BP(Systolic)ymmHg 106.2+4.35| 114.2+6.03| <0.05
BP(Diastolic)mmHg | 67.32+4.10 | 68.45+0.44| >0.05
Pulse pressure (mmHg) | 38.88+4.8 | 45.76+4.83| <0.05

Hz: Hertz (international unit for frequency of sound),
BP: Blood Pressure, mmHg: Mercuric millimeter

TABLE lll: COMPARISON OF AGE, HEARING
FREQUENCY AND BLOOD PRESSURE IN MALE
PARTICIPANTS (n= 100)

Parameters Rural Urban p-Value
Age (years) 21.6+1.89| 21.31x1.67| >0.05
Hearing frequency (Hz) | 24.72+7.00 | 40.56+7.65| <0.05
BP(Systolic)mmHg 108.3+5.40| 114.2+6.00| <0.05
BP(Diastolic)mmHg | 66.26+4.73|66.88+4.13| >0.05
Pulse pressure (mmHg) | 42.4+4.71( 47.33£5.00| <0.05

Hz: Hertz (international unit for frequency of sound),
BP: Blood Pressure, mmHg: Mercuric millimeter

DISCUSSION

The present study reveals the comparison of hearing
capabilities and blood pressure with reference to
urbanization and traffic noise. As suggested by Lie A
et al"® Traffic noise in many large cities of the world is
greater than the suggested levels. Experiencing high
levels of noise may cause deteriorating health impact
like heart diseases and hearing. The hearing
frequency in rural female and male (quiet areas with
the noise intensity of 38db) was significantly less than
the urban female and male (highly noisy areas with
the average sound intensity of 85db). Hence the
urbanization and heavy traffic noise is directly
affecting the hearing capabilities of city dwellers.
Munzel T 2014 ™ also suggests suggest that

linked with an enhanced
frequency of arterial hypertension, stroke and
myocardial infarction. Furthermore; in order to
eradicate the chance of aging and its association with
hearing loss' and blood pressure'® all the groups
were taken from nearly same age. Thus the age is not
a factor inducing hear loss in this specific study.
Additionally; the systolic blood pressure was
significantly higher in urbanized noise exposed group
as compared to quiet remote rural participant. The
results are persistent with the work done previously
suggesting in their study that SBP and DBP were
significantly higher among the bus drivers when
compared to the controls'’. In another study it was
observed that there was a highly significant positive
correlation between hearing deficiency impairment
(HDI) and years and exposure to noise'®. Moreover;
Pulse pressure was also recorded significantly higher
in urban group in comparison to rural in male as well
as in female which is a novel finding, As suggested by
Balietti P et al'® the rise in Pulse pressure with
increase age shows stiffness of arteries due to
arteriosclerosis the ambulatory Pulse pressure could
possibly be a mortality predictor in old age people
suffering from hypertension.

The impacts of noise pollution are inevitable due to
heavy flooding of people towards cities in order to
seek more civic amnesties (urbanization) and lack of
public policy for traffic noise.

CONCLUSION

Prolonged and permanent exposure to high intensity
noise could lead to compromised hearing capabilities
and elevated blood pressure.

environmental noise is
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