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Abstract: National Sample Survey (NSS) reported that top most reason of sensory deficit and second most common 

cause of disability in Indian households is hearing disability. The development of hearing loss is influenced by various 

factors and role of alcohol consumption has been reported in previous studies but inconsistent results were found in the 

past related studies. So the present study was planned to study response to acoustic stimuli with different tone on 

alcoholics using a reaction time apparatus. It was done on 60 subjects of which 30 were included in study group and 30 

were in control group. The chronic alcoholics were diagnosed on basis of history examination and Alcohol Use Disorder 

Screening Test. The findings revealed that the reaction time to acoustic stimuli significantly increased (p- 0.0001)in the 

study group compared to the control. It can be concluded that  there is an increased response when acoustic stimuli with 

different tone is presented .This increase can be attributed to the nerve damage caused by dietary deficiencies as well as 

because of the direct damage of ethanol by oxidative stress on tissues .Thus we can say that there is a need to highlight 

the steps towards motivating and developing a positive attitude for abstinence. 
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INTRODUCTION 

Significant hearing loss is seen in 63 million 

(6.3%) of Indian population [1]. National Sample 

Survey (NSS) reported that top most reason of sensory 

deficit and second most common cause of disability in 

Indian households is hearing disability. This survey also 

reported that of all disabilities the hearing loss was 9% 

in urban areas and 10% in rural areas. In the same 

survey, they also found that about 32% of the 

individuals were suffering from profound hearing 

disability i.e. the individual was not able to hear at all or 

could hear only loud sounds and 39% were suffering 

from severe hearing disability i.e. they could hear ,only 

when words were shouted [2].
 
 

 

In the Western world as the evening matures 

the parties get noisier by the passing hour and the 

phenomenon of alcohol consumption with tolerance to 

loud sounds is very commonly observed. This condition 

is easily diagnosed as “cocktail party deafness” and is 

the reason for increased referrals to the "hearing aid 

clinic" .The reason for such decrease in hearing is not 

necessarily noise induced hearing loss or presbycusis 

[3].
 

 

Previous studies have reported that alcohol 

intoxication in humans, results in a temporary reduction 

in distortion product otoaocustic emissions amplitude 

when frequency is high but this all is without affecting 

the auditory thresholds [4].
 
Verma et al. in their study 

compared the audiovestibular functions of individuals 

who had long term alcohol dependence with those who 

had alcohol socially or were complete abstainers. Their 

study showed an increase in threshold for higher 

frequencies in individuals who were alcohol dependent 

[5]. 

 

Though the development of hearing loss is 

influenced by alcohol consumption but inconsistent 

results were found in the past related studies [6-10]. A 

moderate amount of alcohol intake has been shown to 

have cardioprotective effect which is mediated by 

increasing the levels of HDL and its anti-thrombotic 

activity [11]. This protective response also decreases 

the disturbances in cochlear blood flow and hence 

decreases the risk of hearing loss [12]. The association 

of hearing loss with consumption of low or moderate 

levels of alcohol is still unclear. Inspite of a known 

relation of increased risk of hearing loss with alcohol 

abuse which has been reported in many studies [13]. 
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Several studies have also indicated that hearing loss can 

compromise communication and safety and can lead to 

social isolation, depression, and poorer quality of life 

[14-19]. So in view of complications regarding the 

alcohol intake and hearing loss the present study was 

planned to assess the reaction of alcoholic men to 

acoustic stimuli with different tone. 

 

MATERIAL AND METHODS 

 The study was conducted on 60 subjects taken 

from gastroenterology OPD and ward, DMC Hospital 

Ludhiana. Approval for study was taken from 

institutional ethical committee. The subjects were 

divided into two groups study and control, each group 

comprising of 30 subjects. Study group comprised of 

chronic alcoholics based on detailed  history  including  

information  of  daily  intake , frequency  and  duration  

of  alcohol  intake.  

 

Subjects were diagnosed as chronic alcoholics 

on basis of Alcohol Use Disorder Screening Test 

(AUDIT) [20]. Subjects showing alcohol dependent 

withdrawal symptoms or physical signs and symptoms 

that were useful in identifying alcoholism i.e. mild and 

fluctuating hypertension, repeated infections etc. were 

also included in the study group. 

 

Subjects suffering from any clinical disease 

likely to affect hearing, hearing pathway, having any 

other addiction, hepatic encephalopathy or head injury, 

patients on drugs known to produce adverse effect on 

hearing system were excluded from the study group. 

The purpose, procedure and noninvasive nature of the 

study were explained and written informed consent was 

taken from each subject. A complete clinical 

examination was done. 

Auditory functions and response to different 

acoustic stimuli with different tone was done by 

recording auditory reaction time.  Auditory  reaction  

time (ART)   was recorded  using  digital  display  

response  time  apparatus  (Model  No.  RTM 608. 

Medicaid: Ambala ) equipped  with  three  acoustic  

stimuli with different pitch/tone (low, medium and high 

) [21]. All  the  subjects  were thoroughly  acquainted  

with  the  apparatus  and  three  practice  sessions  were  

given  to  every  subject  before  taking  the  reading to 

help them get conversant with the procedure. 

 

The  subject  was presented  randomly with 

one  of  the  three  acoustic  stimuli  by  the  observer  

and  subject  responded  by  pressing  the  knob  of  

digital  display  apparatus  to  switch  off  the  produced 

sound . Reaction time displayed on apparatus in 

milliseconds was recorded.  Lowest of three readings 

was considered for each stimulus. Reaction time was 

reported as mean ±SD. 
 

 

 Mean and standard deviation was computed. The 

comparison of means was done by using unpaired t - 

test.   

 

RESULTS 

 The study comprised of 60 subjects which were 

divided into two groups. Group I included the study 

group i.e. the subjects diagnosed as chronic alcoholics 

with a mean age of 48.13 and group II included the 

controls or the apparently healthy subjects with a mean 

age of 43.1. The auditory reaction time a response to 

acoustic stimuli with different tone was recorded in 

milliseconds and was compared with the control group. 

Results of the study indicated a statistically significant p 

value for response to acoustic stimuli with different 

pitch/tone as shown in the table 1. 

 

Table 1: Showing  ART sounds in study and controls Comparison of different types of ART sounds in cases and 

controls 

Acoustic stimuli 
study Control  

Mean SD Mean SD P value 

Tone 1 (low) 205.61 89.33 63.51 19.47 0.0001
⃰ 

Tone 2 (medium) 193.88 117.62 55.73 20.81 0.0001
⃰ 

Tone 3 (high) 203.75 119.93 68.58 28.52 0.0001
⃰ 

            ⃰ Highly significant 

 

DISCUSSION  

Hazardous drinking is a pattern of alcohol 

consumption that increases the risk of harmful 

consequences for the user or others. Harmful use, on the 

other hand, refers to alcohol consumption which results 

in harm to physical and mental health. The social 

consequences are often included among the harms 

caused by alcohol [9].
 

 

Thus this study was done to see the harmful 

consequences of prolonged use of alcohol on reaction to 

acoustic stimuli with different pitch/tone, which in our 

study was shown as increased auditory reaction time. 

Previous studies have also indicated that consumption 

of higher levels of alcohol, specifically liquor (spirits) 

was associated with an increased risk of hearing loss. 

Results of our study further prove that with chronic 

consumption of alcohol there occurs a delay in 

processing of CNS and co- ordination between sensory 

and motor functions.  Results similar to our study have 

indicated the adverse effect of alcohol on auditory 

function and CNS [10, 11]. 
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In our study the increase in the reaction time to 

acoustic stimuli can be attributed to damage to the 

nerves which includes both the autonomic and 

peripheral nerves. This may be explained by 

neuropathies caused due to chronic intake of alcohol 

which leads to a decrease in the speed of impulse 

conduction that in turn causes increase in the reaction 

time which involves both sensory and motor pathways  

[12, 13].
 

 

In chronic alcoholics the nerves damages occur 

which include both the autonomic and peripheral nerves 

and also affects the sensory motor pathways. The 

neuropathies can thus reduce the speed of the impulse 

conduction and lead to the increase in the reaction time. 

Studies have indicated that the extent of neuro-

degeneration and potential for recovery and 

regeneration varies by brain region and is also 

dependent on many factors, including pattern of intake, 

genetics and age  [14]. 

 

Studies have shown that ethanol can cause 

direct damage because of oxidative stress from pro 

inflammatory enzymes [15]. In another study it was 

revealed that alcohol  causes inhibition of ongoing 

genesis of neurons and glia
[16]

 , resulting in brain / 

tissue loss or neurodegenration [17]. Studies have 

shown that chronic ethanol consumption produces an 

increase in lipid peroxidation products and a decrease in 

antioxidant factors and its related enzymes which can 

eventually induce apoptosis mediated cell death [18].
 

 

Though consumption of alcohol has long been 

part of everyday life in the society, it can be concluded 

from the results of this study that exposure to chronic 

alcohol is harmful for the health of an individual 

especially to the sensorimotor functioning which has 

been shown in our study as an increase in the response 

to acoustic stimuli. There is no doubt that alcohol 

misuse is a serious risk factor for increased morbidity 

and mortality. But this study still has limits as the effect 

could not be correlated with the duration and the 

amount of hearing loss related to age, diet and 

occupational or environmental noise exposure and 

requires more research with more number of subjects. 

 

CONCLUSIONS 

Thus the results of our study concludes that 

such problem drinking as seen in chronic alcoholics has 

a negative impact on the person himself and also on the 

society; which is of public health importance. Efforts 

should be taken to make people aware about the 

harmful effects caused due to consumption of alcohol 

on the health of an individual, by showing the results of 

simple physiological procedures like reaction time. 

Increased time taken to respond to a sensory stimulus 

like hearing may hamper the day today life of the 

person and as well may put the person in great danger 

as in driving. This all not only endangers the individual 

only but is also a public havoc. Thus a small effort can 

be put which may help in changing the psyche of the 

person along with a motivating positive attitude for 

abstinence and hence can reduce the risk of future 

adverse outcomes. 
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