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ABSTRACT: 
Background: Hearing loss in elderly persons is a public health concern that is of increasing importance as the 

global population ages. The present study was conducted to assess association between cardiovascular disease 

and its risk factors with hearing loss. 

Materials & Methods: 58 patients with CVDs of both genders were selected. The hearing thresholds measured 

in decibels hearing level (dB HL) at 0.25, 0.5, 1, 2, 3, 4, 6, and 8 kHz, as well as the word recognition score 

(WRS).  

Results: Out of 58 patients, males were 38 and females were 20. Simple and multiple linear regressions were 

calculated to predict HFPTA based on hypertension, CVA, and CAD. Coronary artery disease was the only 

comorbidity predictive for HFPTA on simple regression, with an effect of 4.39 (95% CI, 1.23-7.55) dB HL. No 

risk factor predicted HFPTA on multiple regression. Simple and multivariate regressions were also calculated 

for LFPTA. Coronary artery disease and CVA were predictive on simple regressions, in order of greatest to least 

association with hearing loss, with respective effect sizes of 6.52 (95% CI, 2.81-9.48) and 5.02 (95% CI, 0.46-

9.66) dB HL. Multiple regression showed no predictive risk factors.  

Conclusion: Cardiovascular risk factors and disease were associated with worse hearing and a greater rate of 

hearing deterioration.  
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Introduction 

Hearing loss in elderly persons is a public health concern that is of increasing importance as the global 

population ages.
1
 Left untreated, hearing loss leads to diminished quality of life and has been 

associated with overall morbidity and mortality, as well as greater cognitive decline. It is estimated to 

affect more than half of the adults older than 75 years in the United States, a population that is 

expected to double over the next 40 years.
2
  

Research in age-related hearing loss (ARHL) has commonly grouped together individuals older than 

70 years. Recent studies of hearing loss in the older old, defined as individuals older than 80 years, 

noted that it differs in critical ways from the younger-old group.
3
 In addition to noting the ubiquitous 

nature of hearing loss in the older old, the investigators observed an increase in the rate of hearing loss 

in patients during the 10th decade of life compared with the ninth decade at all frequencies, 

representing a fundamental change that occurs along the course of ARHL.
4 

It is hypothesized that reduced blood supply to the stria vascularis of the cochlea due to 

Cardiovascular disease can lead to impairment of inner-ear function, resulting in HL.
5
 Previous 

studies have found that cardiovascular-related HL may be greater at lower frequencies (250-2000 Hz). 

The distal part of the cochlea responsible for low frequency sound transduction, has less capillary 

vessels, and is therefore more sensitive to ischaemia.
6
 Histopathological studies on human and mice 

temporal bones have demonstrated that the cochlea microvasculature undergoes physical degenerative 

changes in the atherosclerotic patient and diabetic patient.
7
 The present study was conducted to assess 

association between cardiovascular disease and its risk factors with hearing loss. 
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Materials & Methods 

The present consisted of 58 patients with CVDs of both genders. All gave their written consent to 

participate in the study. 

Data such as name, age, gender etc. was recorded. The hearing thresholds measured in decibels 

hearing level (dB HL) at 0.25, 0.5, 1, 2, 3, 4, 6, and 8 kHz, as well as the word recognition score 

(WRS). The audiologist’s assessment of the type of hearing loss was also recorded. The mean of the 

hearing thresholds at 0.5, 1, and 2 kHz was calculated and termed the low-frequency pure-tone 

average (LFPTA) to distinguish it from a high-frequency pure-tone average (HFPTA), similarly 

calculated from the thresholds at 3, 4, 6, and 8 kHz. Patients were represented by the better threshold 

or pure-tone average of 2 ears. Data thus obtained were subjected to statistical analysis. P value < 0.05 

was considered significant. 

 

Results 

 

Table I Distribution of patients 

Total- 58 

Gender Male Female 

Number 38 20 

 

Table I shows that out of 58 patients, males were 38 and females were 20.  

 

Table II Linear regression models for cardiovascular disease and hearing thresholds 

Comorbidity Parameters Simple Linear 

Regression 

Multiple Linear 

Regression 

Hypertension LFPTA 2.93 -0.41 

HFPTA 0.24 -3.45 

Cerebrovascular 

accident  

LFPTA 5.02 3.94 

HFPTA 2.84 3.75 

Coronary artery 

disease 

LFPTA 6.52 2.34 

HFPTA 4.86 0.99 

 

Table II shows that simple and multiple linear regressions were calculated to predict HFPTA based on 

hypertension, CVA, and CAD. Coronary artery disease was the only comorbidity predictive for 

HFPTA on simple regression, with an effect of 4.39 (95% CI, 1.23-7.55) dB HL. No risk factor 

predicted HFPTA on multiple regression. Simple and multivariate regressions were also calculated for 

LFPTA. Coronary artery disease and CVA were predictive on simple regressions, in order of greatest 

to least association with hearing loss, with respective effect sizes of 6.52 (95% CI, 2.81-9.48) and 

5.02 (95% CI, 0.46-9.66) dB HL. Multiple regression showed no predictive risk factors.  

 

Discussion 

CVDs are the number one cause of death globally. An estimated 17.9 million people died from CVDs 

in 2012, representing 34% of all global deaths under 70 years of age.
8,9

 Early intervention and 

treatment of these disorders and their risk factors have led to a drop in the incidence, but further work 

thereon is needed. Simple, repeatable, and sensitive screening for CVDs and risk factors that lead to 

these diseases could improve detection and lead to early intervention before significant organ damage 

begins.
10,11

 Hypertensive organ damage defined by current guidelines can develop in the heart, 

arteries, brain, kidneys, or eyes. Hearing impairment, or any form of damage to the auditory system, 

has not been recognized as evidence of organ damage due to vascular disease.
12,13

 The present study 

was conducted to assess association between cardiovascular disease and its risk factors with hearing 

loss. 

We found that out of 58 patients, males were 38 and females were 20. Wattamwar et al
14

 investigated 

the association of cardiovascular disease (CVD)-related risk factors with auditory function among the 

older old (>80 years). Among the 433 patients (67% female; mean [SD] age, 89 [5.8] years), the 

presence of at least 1 cardiovascular morbidity was associated with elevated mean (SD) low-
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frequency pure-tone average (LFPTA) of 42.4 (1.6) vs 36.9 (3.5) decibels hearing loss (dB HL), a 

difference of 5.47 (95% CI, 4.15-9.49) dB HL. Among the 96 patients with 2 audiograms performed 

at age 80 years or older from which the rate of hearing loss could be calculated, 32 patients had CVD 

or related risk factors and 64 were healthy controls. Those with at least 1 disease had accelerated 

hearing loss. Patients with cardiovascular morbidity experienced decline in LFPTA of 1.90 (0.27) vs 

1.18 (0.42) dB HL/y, a difference of 0.72 (95% CI, 0.08-1.36) dB HL/y. Of the conditions studied, 

coronary artery disease had the highest association with audiometric thresholds and was associated 

with hearing loss at all frequencies tested and with poor word recognition score. Hearing loss was 

more strongly associated with CVD risk factors in men than in women. 

We found that simple and multiple linear regressions were calculated to predict HFPTA based on 

hypertension, Cerebrovascular accident (CVA), and Coronary Artery Disease (CAD). Coronary artery 

disease was the only comorbidity predictive for HFPTA on simple regression, with an effect of 4.39 

(95% CI, 1.23-7.55) dB HL. No risk factor predicted HFPTA on multiple regression. Simple and 

multivariate regressions were also calculated for LFPTA. Coronary artery disease and CVA were 

predictive on simple regressions, in order of greatest to least association with hearing loss, with 

respective effect sizes of 6.52 (95% CI, 2.81-9.48) and 5.02 (95% CI, 0.46-9.66) dB HL. Multiple 

regression showed no predictive risk factors.  

Tar et al
15

 investigated the relationship between hearing loss and cardiovascular disease risk factors. 

Of the participants, 54% were female, with the mean age of 58 years (range 45 to 69 years). Age, sex 

and family history of hearing loss were consistently strong determinants of hearing loss outcomes. 

After adjusting for these, obesity, current smoking, peripheral arterial disease and history of 

cardiovascular disease were significantly associated with pure-tone, low frequency and high-

frequency hearing loss. In addition, high blood pressure, triglyceride and glycated haemoglobin were 

significantly associated with low-frequency hearing loss. There was a graded association between 

hearing loss and Framingham Risk Score for cardiovascular risk. 

The limitation the study is small sample size.  

 

Conclusion 
Authors found that cardiovascular risk factors and disease were associated with worse hearing and a 

greater rate of hearing deterioration. 
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