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Short Communication

Hearing Sensitivity in 40-60 Years Old Hypertensive Male Adults
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Abstract

Declining hearing sensitivity is appreciated as a normal age related change. However, studies reveal that
health variables other than age play significant role in hearing impairment over time. Hypertension is one
such variable. The objective of this study was to assess whether the hypertension has an accelerating effect
on age related reduction in hearing function in males in the age group of 40-60 years. Systolic and Diastolic
blood pressure and Pure Tone thresholds in frequency range 250-8000 Hz were measured in 30 known
hypertensive (HT) male subjects in the age group of 40-60 years and 30 age and sex-matched normotensive
(NT) controls. There was no significant difference in hearing thresholds at various frequencies between HT
and NT group and between uncontrolled HT (n=15) and controlled HT subgroups (n=15). However, a significantly
positive correlation between the systolic blood pressure and Air conduction thresholds at 4000 Hz and 8000
Hz and Bone conduction thresholds at 4000 Hz were noted in uncontrolled HT subgroup. Results of the
current study demonstrated towards the potentially negative impact of uncontrolled hypertension on the
auditory function in the age group of 40-60 years.
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humans today. As per WHO, there are approximately
63 million people in India (estimated prevalence 6.3%)
suffering from significant auditory impairment (1).
Aging is one of the factors that contribute to a decline
in hearing sensitivity. Numerous studies have reported
deterioration of hearing levels at 45-50 years of age
and then a notable acceleration above 70 years (2,
3). Although there is a resemblance in the audiologic
configuration, men are affected earlier and more
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Introduction

Hearing loss is the most common sensory deficit in
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informed consent for the study which had prior
approval of the Institutional Ethics Committee. Thirty
known hypertensive male patients who were between
40-60 years of age attending the Medicine OPD and
on ant ihypertensive medicat ions (except loop
diuretics) were included in this study. The duration
of the disease in the hypertensive patients ranged
from as short as one week to as long as fifteen
years.

All subjects with a history of hearing loss or any
middle or inner ear pathology or familial hearing loss,
acoustic and cranial trauma; besides, any medical
diseases which affect or are suspected to affect
hearing (e.g. endocrine disorders, autoimmune
diseases, renal disorder, noise exposure, or use of
o to tox ic  d rug  therapy)  were  exc luded.  The
hypertensive patients on loop diuretics, which are
known for ototoxicity, were also excluded from the
study. Each participant underwent detailed history
taking and thorough clinical assessment. From the
hospital staff, an apparently healthy normotensive
group of 30 male participants was recruited.

Blood pressure measurement

Blood pressure was measured in both the groups
at the time of inclusion in the study. An average
of  two or  more proper ly  measured,  seated,
blood pressure readings was taken as the actual
reading.

Pure tone audiometry (PTA)

Air-Conduction Pure Tone thresholds at 250-8000 Hz
and Bone-Conduction Pure Tone thresholds at 250-
4000 Hz were obtained by the conventional Hughson-
Westlake technique (slightly modified by Carhart and
Jerger) using diagnostic audiometer (ALPS AD-2000
Advanced digital audiometer).

Statistical analysis

Intergroup Comparison was done by applying unpaired
‘t’ test whereas intragroup comparison between the
two ears was analysed by paired ‘t’ test. Correlation
between the parameters was done by Pearson’s
coefficient of correlation analysis.

intensely than women (4). It is generally accepted
that Hypertension (HT), a systemic disease, is
associated with hearing degeneration but the detailed
relationship between the affected frequencies and the
entities of Hypertension remains debatable.

In India, 89 million persons have hypertension. In
a very conservat ive est imate,  prevalence of
hypertension is 20% in urban and 10% in rural
population. According to the newer definition of pre-
hypertension (SBP 120-139 mmHg or DBP 80-89
mmHg) as recommended by JNC VII, we have another
180 million persons who will be classified as pre-
hypertensive (5). It can be predicted that we, in our
country, are soon going to face an epidemic of
cardiovascular disease and with an increased life
expectancy, it will lead to many more adults surviving
to an age where ravages of vascular disease clinically
manifest. About half of the hypertensives develop
related end organ damage if raised BP is left
untreated over 7-10 years (6). Cochlea is such an
end organ with the single arterial blood supply by
the labyrinthine artery, an end-branch of the
vertebrobasi lar  system. Therefore,  i t  is  very
susceptible to any compromise of the systemic and
local circulation (7).

Studies analysing hearing sensitivity in Indian
patients with hypertension are not available currently.
Pure Tone Audiometry provides a comprehensive
evaluation of the functional and structural integrity of
the peripheral and central auditory systems. Hence,
this study envisaged to assess whether hypertension
has an accelerating effect on age related changes in
hearing sensitivity in males in the age group of 40-
60 years. This may give  important insights into the
effect of hypertension on hearing mechanism at an
early disability prevention stage.

Materials & methods

A cross sectional, case control study was conducted
where subjects were selected by screening of known
hyper tens ive  pa t ien ts  f rom the  Outpat ien t
Departments of Medicine in Lady Hardinge Medical
College and Associated Hospitals, New Delhi. Before
participation, all the subjects gave their written
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Results

The age, height and weight (mean±SD) of the
normotensive group were 48.83±6.44 yrs., 5.46±0.19
ft. and 64.4±12.38 kg respectively. The age, height
and weight (mean±SD) of the hypertensive group were
51.73±6.11 yrs., 5.55±0.18 ft. and 70.93±13.82 kg
respectively. There was no statistical difference
between the age, height and weight of the two
groups (p value > 0.05). Hence, both the healthy
normotensive and known hypertensive male groups
were comparable for the study.

The mean air conduction and bone conduction
threshold values were found to be higher in
hypertensive as compared to normotensive, but this
difference was not significant (p value > 0.05). To
have better insight into the relationship between
hypertension and hearing sensitivity, the hypertensive
group (HT) was divided into two subgroups controlled
(C) and uncontrolled (UC) hypertension according to
JNC classification VII (8) as shown in Table I.

Auditory thresholds were found to be higher in
uncontrolled group as depicted in Figure 1 but no
significant difference was found for the auditory
thresholds between Controlled and Uncontrolled
hypertensive group.

As evident in Tables II, a significantly positive
correlation between the systolic blood pressure and
Air Conduction (AC) thresholds of 4000 Hz and 8000
Hz and Bone Conduction (BC) thresholds of 4000 Hz
in case of uncontrolled hypertensive subgroup was
found.

Discussion

The present study revealed statistically significant
positive correlation between systolic blood pressure
and Air Conduction thresholds at 4000 Hz and
8000 Hz and Bone Conduction threshold at 4000 Hz
in the uncontrolled group. High Systolic Blood
Pressure (SBP > 140 mmHg) was found to be
associated with higher auditory thresholds i.e.
decreased hearing sensitivity at 4000 Hz & 8000
Hz. Similarly, Gates (9) found that the age adjusted
high frequency hearing (4000 Hz to 8000 Hz) was

TABLE I : Blood Pressure (Mean±SD) in controlled
& uncontrolled hypertensive.

Parameters Controlled HT Uncontrolled HT
(n=15) (n=15)

SBP (mmHg) 129.20±5.85 148.27±9.97

DBP (mmHg) 81.47±2.56 91.33±9.25

p<0.001 Very Highly significant.

TABLE II : Pearson Coefficient of Correlation (r) and p value of Auditory Threshold
with Blood pressure (BP) in Controlled & Uncontrolled Hypertensive (HT).

Controlled Hypertensive (n=15) Uncontrolled Hypertensive (n=15)

SBP DBP SBP DBP

r p r p r p r p

AC (Hertz)
250 0.0951 0.7359 0.1180 0.6753 0.2750 0.3211 –0.1979 0.4795
500 –0.1129 0.6888 0.0000 1.0000 0.2826 0.3074 –0.3558 0.1931
1000 0.0436 0.8775 0.0371 0.8957 0.2171 0.4371 –0.2540 0.3610
2000 0.0941 0.7386 0.0015 0.9958 0.4663 0.0798 –0.2416 0.3856
4000 0.2060 0.4613 0.0310 0.9126 0.6668 0.0066* –0.0536 0.8496
8000 0.0626 0.8245 0.0000 1.0000 0.6285 0.0121* –0.0087 0.9756

BC (Hertz)
250 0.1222 0.6644 –0.0756 0.7889 0.3600 0.1875 –0.4104 0.1286
500 0.1040 0.7122 –0.0745 0.7918 0.5090 0.0527 0.1071 0.7039
1000 –0.0323 0.9089 –0.0738 0.7937 0.4296 0.1100 –0.1219 0.6653
2000 0.1062 0.7063 –0.1078 0.7021 0.2960 0.2841 –0.3805 0.1618
4000 0.2008 0.4731 0.0338 0.9048 0.6790 0.0054* –0.1058 0.7076

r value > 0.50 to1 (positive correlation), < 0.5 to –1 (negative correlation), *denotes p value < 0.05 = significant.
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signi f icant ly worse in hypertensive men than
normotensive and systolic blood pressure was related
to hearing thresholds. Sahin-Yilmaz (10) concluded
tha t  i so la ted  hyper tens ion  a f fec ts  vascu la r
psychodynamics of cochlea and results in a hearing
loss at and over 4000 Hz at pure tone audiometry
and significant loss of distortion product otoacoustic
emissions at 4000 to 6000 Hz.

The results of our study can be attributed to altered
cochlear blood flow in the uncontrolled group.
Normally functioning cochlear microcirculation is
critically important for maintaining ion and fluid
balance in the inner ear, as sensory hair cells are
strikingly vulnerable to ischemia (11, 12). Brant et
al. (13) postulated that variations in cochlear blood

flow may affect the availability of oxygen and glucose
that is metabolized by the organ of Corti during sound
stimulation. Hypertension has been likened to altered
cochlear blood flow because of its influence on
autoregulatory mechanisms within the inner ear (14).

Hence, this preliminary study demonstrated towards
the potentially negative impact of uncontrolled
hypertension on the auditory function in the age group
of 40-60 years. Future studies should be conducted
in large sample size to assess the nature and
magnitude of hearing loss and whether hearing deficit
testing will be needed for such patients. Health
professionals and hypertensive patients should aim
at good control of blood pressure as it has important
consequences affecting the high frequency hearing.

Fig. 1 : PTA in controlled (C) & Uncontrolled (UC) Hypertensive.
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