
Introduction

Hearing loss affects 360 million people globally, 
making it the sixth most common reason for 

1years spent with a disability.  A person's ability to carry 
on daily conversations, locate sounds and interpret 
speech, remember things, operate cognitively, and main-
tain their psychosocial well-being are all significantly 

impacted by hearing loss. Various congenital and acqui-
red factors, including aging, noise exposure, ototoxic 
medications, genetic changes, and systemic disorders, 

1can cause hearing loss.  Hypertension is a major global 
health burden. Systolic Blood Pressure of at least 110 
to 115 mm Hg was estimated in 3.5 billion adults and 
Systolic Blood Pressure of 140 mm Hg or higher was 

2estimated in   874 million adults worldwide.  Among all 
community groups around the world, hypertension is 
a major risk factor for cardiovascular illnesses. Variations 
in blood pressure have been associated with mortality, 
end-organ damage, and cardiovascular events accor-

1
ding to several studies.  Vascular disease and mortality 
are significantly increased by arterial hypertension. It 
is connected to vascular disease, renal disease, heart 

3disease, and stroke.  Heart and blood vessels structural 
4

changes are likely to result from hypertension . Hyper-
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Objective: To determine frequency of hypertension in adult patients diagnosed with sensorineural hearing 
loss and to determine which hearing frequencies & degrees are more affected with respect to grades of 
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frequencies of 125-8000hz at the intensities from 0 dB to 120 dB in 5 dB steps to check for both air and bone 
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<25dB, mild 26-40dB, moderate 41-60 dB, severe 6180dB, profound > 80 dB hearing loss.

Results: Patients' mean age was 47.70±9.04 years, 67(67%) patients were male. The hypertension was found 
in 55(55%) patients in which grade I severity of hypertension was noted in 42(76.4 %) patients and grade II 
severity of hypertension was noted in 13(23.6%) patients.

Conclusion: According to this study the frequency of hypertension was 55% in adult patients with 
sensorineural hearing loss in which 76.4% had grade I and 23.6% had grade II hypertension
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tension induced microangiopathy leads to atrophy in 
5cranial nerve VIll, blood vessels and spiral ganglion.  

Cochlea is mainly supplied by end arteries. Hypertension 
induced blood pressure variation makes the ears more 

6susceptible to damage.  The most significant contributor 
to cochlear damage brought on by hypertension appears 
to be stria vascularis dysfunction. Additionally, the 
most common cause of internal ear bleeding through 
the cochlear, anterior vestibular, and anterior inferior 
cerebellar arteries is hypertension in the vascular system. 
This, in turn, is likely to cause progressive or sudden 

7
hearing loss.  Hearing loss, tinnitus, and vertigo is asso-
ciated with smoking, hypertension, diabetes mellitus, 
lifestyle, age, family history of illness, leisure activities, 
and occupational noise exposure. The incidence of 
auditory symptoms also appears to be correlated with 

8noise exposure over the course of a person's lifetime.  
Data showed that 4.6% of people between the ages of 
18 and 44 have hearing loss. In comparison, 54 percent 
of people over 65 years old and 14% of people between 
the ages of 45 and 64 encounter hearing. Joss is affected 
by a number of factors, including repeated exposure to 
loud noise, breathing poisonous materials, ingesting 
ototoxic drugs and pollutants, injuries, and genetic 

9
predisposition.  Literature showed that chances of hyper-
tension were high among patients of sensorineural 
hearing loss. According to a study done in Nigeria, 16 
percent of hypertensive participants experienced mild 
to severe sensorineural hearing loss, particularly in the 
higher frequencies, as a result of inner ear microangio-
pathy, cochlear nerve neuropathy and reduced blood flow 
to the stria vascularis. Patients with hypertension have 
been found to have vasoconstriction leading to decreased 

10blood flow to stria vascularis.  A large study conducted 
in china showed increased hearing thresholds among 

7hypertensive patients.  Another study published in 
Brazil in 2017, showed that prevalence of bilateral 
high frequency mild sensorineural hearing loss in hyper-
tensive individuals above 60 years of age was 66.26% 

6who underwent audiometric assessment.  According 
to one study, people with sensorineural hearing loss 
had a significant frequency of hypertension, or 46.8% 

11of cases.  Such a study has not yet been conducted in 
Pakistan, and no local data is found which could help 
us to determine the prevalence of hypertension in patients 
of sensorineural hearing Joss. This study aims to get 
local magnitudes which will be helpful for us to imple-
ment the screening of hypertensive patients to prevent 
sensorineural hearing loss in adults. One early disability 
prevention strategy may be the early referral of hyper-

tensive individuals for audiometric testing.

Materials and Methods

This was a Cross sectional study, carried out  Department 
of ENT Unit-I, Services Institute of Medical Sciences, 
Lahore / Services Hospital, Lahore. and duration of study 
was one year from May 2020 to April 2021. Sampling 
technique was Non-probability consecutive sampling 
and a Sample size of 100 patients was calculated with 
95% confidence level, 10% margin of error and 
taking expected percentage of hypertension i .e. 

11
46.8% patients with sensorineural hearing loss.  
Patients with sensorineural hearing loss (as per opera-
tional criteria) between the ages of 35 and 65, of either 
gender were included in the study. Patients other than 
essential hypertension & >65 years of age, patients 
with history of conductive or  mixed type of hearing 
loss, ear infections, previous ear surgery, head injuries, 
history of ototoxic drugs, noise trauma, acoustic 
neuroma as assessed by  history, ear examination & 
previous medical record. Patients with kidney 
diseases, diabetes, history of cerebral stroke, 
degenerative diseases of the central nervous  system, 
coagulopathies, dyslipidemias as assessed by history & 
previous medical record were excluded from study. 
Data collection procedure: Through the outpatient 
department of ENT Unit-I, Services Hospital, 
Lahore, 100 patients who met the inclusion criteria 
were enrolled. Consent was obtained in writing and 
informed. Demographic information (name, age, sex) 
and presenting complaints were noted on the given 
Performa. Hearing thresholds were assessed via pure 
tone audiometry by delivering pure tones at 
frequencies of 125-8000Hz at the intensities from 0dB 
to 120dB in 5 dB steps to check for both air and bone 
conduction by using Garson Stadler audiometer and 
hearing loss was labeled according to the WHO criteria, 
which classify hearing loss into four categories: mild 
(normal hearing is 25 dB), moderate (41-60 dB), severe 
(61-80 dB), and profound (>80 dB). Patients with sen-
sorineural hearing loss were assessed for hypertension. 
History of these patients was checked for hypertension 
(>10 years) and BP was also checked on the spot and 
hypertension was labeled (according to operational 
definition). Patients were then treated in accordance 
with hospital practice. Performa contains a record of 
all of this data (attached). Data analysis: In order to 
evaluate the collected data, SPSS version 20 was used. 
Age and blood pressure were provided as quantitative 
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Table 1:  Summary statistics of age (years) and Sex.

Age (Years)

N 100

Mean 47.70

Standard Deviation 9.04

Minimum 35.00

Maximum 63.00

Male 67

Sex Female 33

variables with a mean and standard deviation. The 
frequency and percentage of qualitative characteristics 
including gender, smoking, and hypertension were 
shown. Age, gender, and smoking status were stratified 
in the data. Chi-square test was used post-stratification 
to compare hypertension in stratified groups. P value 
0.05 was taken as significant.

Results

The patients ranged in age from 35 to 63 years old, with 
a mean age of 47.70± 9.04 years. 33 patients (33%) 
were female and 67 (67%) were male patients. The 
patients' male to female ratio was 2.03 Table-1. In this 
study most of the 81(81%) patients presented with bila-
terally decreased hearing followed by itchy ears, occa-

sional tinnitus and rest of the patients reported other 
complaints. Fig-1 According to this study the most 
common severity of hearing loss was bilateral mild to 
moderate Sensorineural hearing loss noted in 26(26%) 
patients followed by bilateral moderate degree of Sen-
sorineural hearing loss and rest of the patients belonged 
to other severity of hearing loss. The hypertension was 
found in 55(55%) patients. Fig-2 In this study the mean 
systolic blood pressure of the patients was 136.50± 
10.48 mmHg and the mean diastolic blood pressure of 
the patients was 88.41±7.05 mmHg. Of 55 patients, 
grade I severity of hypertension was noted in 
42(76.4%) patients and grade II severity of hypertension 
was noted in 13(23.6%) patients. (Table 2). Patients 
age ≤ 50 years the hypertension was found in 
17(28.3%) patients and in patients having age >50 
years the hypertension was found in 38(95%) patients 
(p value=<0.001). In male patients the hypertension 
was found in 41(61.2%) patients and in female patients 
the hypertension was found in 14(42.4%) patients (p- 
value=0.076). Similarly in patients with H/O smoking 
the hypertension was found in 20(74.1%) patients and 
in patients without H/O smoking the hypertension was 
found in 35(47.9%) patients (p-value=O .02) .Table 3 

Fig-1: Distribution of Presenting Complaint

Fig-2:  Hypertension 
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Table 2:  Distribution of severity of hypertension (n=55)

Frequency Percent

Grade

I 42 76.4

II 13 23.6

Total 55 100.0

Table 3:  Comparison of hypertension between age groups, 
gender and H/O smoking

Hypertension
Total p-value

Yes No

Age
groups

≤50 17 43 60

<0.001
28.3% 71.7% 100.0%

>50 38 2 40

95.0% 5.0% 100.0%

Gender

Male 41 26 67

0.076
61.2% 38.8% 100.0%

Female 14 19 33

42.4% 57.6% 100.0%

H/O
Smoking

Yes 20 7 27

0.020
74.1% 25.9% 100.0%

No 35 38 73

47.9% 52.1% 100.0%



Discussion
The onset of cognitive decline in older persons has been 
linked to midlife increases in sensory neurological 

12deficits in hearing, vision, and olfaction.  Untreated 
hearing loss increases the likelihood of cognitive decline, 

13
falls, hospitalization, and other adverse effects.  Age, 
sex, race, and genetics are a few of the risk factors that 
cannot be changed, but other lifestyle-related factors 

14can. Their research is essential.  For adults, hearing is 
15

traditionally evaluated using pure-tone Audiometry.  
Regardless of the severity, hearing loss is a problem that 
lowers quality of life. When hearing loss is developed 
in adulthood, it develops gradually and may make oral 
language comprehension challenging. Studies on the 
adult population have shown that hearing loss begins 
around the age of 30 and worsens over time. Men expe-
rience the effects sooner and more strongly than women. 
Despite similarities in the audiologic configuration. A 
hearing system issue could have negative psychosocial 
effects on a person's quality of life, including low self-
esteem, loneliness, unhappiness, and impatience. Fur-
thermore, it is well recognized that adult metabolic 
changes, such as systemic arterial hypertension (SAH), 
are widespread and may be made worse by the presence 

16
of hearing loss or the reverse.
In this study, hypertension was found in 55(55%) patients.  
Of 55 patients grade I severity was noted in  42(76.4%)  
patients and grade II severity of hypertension was noted 
in 13(23.6%) patients. Some of the studies are discussed 
below showing their results as. Both prospective inves-

16 17
tigations by Agrawal et al.  and Lin et al . found corre-
lations between hypertension and the likelihood of 
hearing impairment. However, they found that a higher 
percentage of their individuals had hypertension (27% 

12
in the study by Agrawal et al.  and 30.8% in the study 

17by Lin. et al.
18

Starck et al  further supported these conclusions in 
their investigation, where reported that hearing impair-
ment was influenced by diastolic blood pressure. Agarwal 

16et al.  discovered that individuals with grade I hyper-
tension had a prevalence of hearing loss of 36.7% in 
their case-control study of hearing loss in hypertensives, 
which included both hypertensives and a control group. 
With an increase in the severity of hypertension, they 
saw an increasing prevalence of hearing loss. According 
to a study done in Nigeria, 16% of hypertensive partici-
pants experienced mild to moderate sensorineural hea-
ring loss, especially at higher frequencies because of 
inner ear microangiopathy and cochlear nerve neuropathy. 
The blood flow to the stria vascularis has been found 

to be decreased in hypertension patients as a result of 
10vasoconstriction.  According to Saurabh Agarwal et 

16
al. , there may be a connection between hypertension 
and an increase in hearing threshold. Patients with hyper-
tension exhibit a greater increase in hearing threshold 
compared to those without hypertension. Those with 
grade 3 hypertension showed the most noticeable increase 
in hearing threshold, especially at higher frequencies. 
50 hypertension individuals over the age of 45 in Brazil 

19
were examined audio metrically by Brohem et al. ; 
62% of them showed sensorineural hearing loss. A large 
study conducted in china showed increased hearing 

7thre-shold among hypertensive patients.  Another study 
pub-lished in Brazil in 2017, showed prevalence of 
bilaterally high frequency mild sensorineural hearing 
loss in hyper-tensive individuals above 60 years of age 
was (66.26%) who underwent  audiometric 

6
assessment.  One study showed the frequency of 
hypertension was high in patients with sensorineural 

11
hearing loss i.e. 46.8 % cases.  According to a study 

9by Boshen Wang et al , persons with hypertension 
have much more hearing loss than patients without 
the condition. A noticeable increase in hearing loss 
was observed in patients with grade 2 hypertension. 
The risk of hearing loss will be reduced by effective 
and doable techniques for reducing the risk of 
hypertension and work-related noise expo-sure. In 
light of this study the results showed that grade 1 
hypertension, grades 2 and 3, and isolated systolic 
hypertension all had a clear effect on hearing impairment. 

9 20
(P<0.05).  According to Rosen et al,  there is a connec-
tion between high blood pressure and hearing loss in 
the high frequencies, according to a study conducted 
with hypertension patients in the USA. After exami-
ning the hearing symptoms of 50 hypertensive patients, 

21Markova,  in the Check Republic, concluded that arterial 
hypertension is a significant risk factor for hearing loss. 
On the other hand, in a retrospective investigation carried 
out in Denmark utilizing the records of 342 patients 
assessed between 1945 and 1961 sequentially, Hansen 

22et al  did not connect arterial hypertension to hearing 
loss in this cohort. Contrary to what had been reported 

23in earlier investigations, Sharorodsky et al  and other 
studies also revealed no association between high blood 

24,25pressure and the chance of hearing loss .

Conclusion
The prevalence of hypertension in adult patients with 
sensorineural hearing loss was 55 percent, with 76.4% 
having grade I and 23.6% having grade II 
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hypertension.
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