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Abstract  Review Article 
 

Deafness is complete inability to hear whereas Hearing impairment is complete or partial inability to hear. There are 4 

grades of hearing loss based on hearing threshold of the better ear. In India, nearly 6.3% of the population have 

hearing impairment and the prevalence of childhood-onset deafness is 2%. The etiological factors leading to deafness 

are manifold. There is a rise in hearing loss secondary to noise exposure. Severe infections, meningitis, some 

medications cause hearing impairment. Maternal TORCH infection and chronic ear infection also contribute to hearing 

loss. It is estimated that nearly 50% of hearing loss are preventable. The 3 strategies are Primary prevention, 

Secondary Prevention and Tertiary prevention. Primary preventive strategies of deafness include education, hearing 

conservation programmes and legislation. Immunization of mothers against rubella, Immunization of children against 

H. influenza, S. pneumonia, measles and mumps can reduce childhood deafness. WHO advises that children should 

limit exposure to loud sounds? Improved maternal and child health practices would prevent hearing loss. Newborn and 

infant hearing screening should be mandatory. Awareness against excessive noise exposure should be created.  

Secondary preventive strategies of deafness include environmental modification.  For children admitted to special 

schools or rehabilitation centres an audiological evaluation should be done prior to admission.There should be regular 

School-based hearing screening. Tertiary preventive strategies of deafness include hearing aids and rehabilitation.  

Rehabilitation measures should be provided for those who have developed hearing loss. Early detection and prompt 

management is the key to address the problem of deafness in India. 
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INTRODUCTION 
According to World Health Organisation 

(WHO), Deafness is defined as complete inability to 

hear from one or both ears. This is considered 

equivalent to profound hearing impairment, i.e., hearing 

loss greater than 80 dB averaged at multiple frequencies 

of 0.5, 1, 2, 4 kHz. The term Hearing impairment is 

used to mean complete or partial inability to hear from 

one or both ears. This is equivalent to mild hearing 

impairment, i.e., hearing loss greater than 25 dB 

averaged at multiple frequencies [1]. There is another 

term called disabling hearing impairment which means 

moderate or worse hearing impairment in the better ear. 

This corresponds to hearing threshold level for the 

better ear of greater than 40 dB (for age > 14 years) and 

greater than 30 dB (for age < 15 years) averaged at 

multiple frequencies. There are 4 grades of hearing loss 

based on hearing threshold of the better ear; Slight / 

Mild (26-40 dB), Moderate (41-60 dB), Severe (61-80 

dB) and Profound ( > 80 dB) [2]. 

 

Problem Statement 

Deafness is a concerning issue nowadays 

because as per WHO statement in March 2020, 

approximately 466 million people worldwide (which is 

equivalent to 5% of global population) have disabling 

hearing loss [3]. Out of this number nearly 34 million 

are children. More worrisome is the projected estimate 

for 2050 that more than 900 million people globally 

(which approximates to 1 in every 10 people) is 

expected to have disabling hearing loss. WHO in 2018 

stated that in India, nearly 63 million people (6.3% of 

the population) have hearing impairment? Out of which 

the prevalence of adult-onset deafness is 7.6% and 

childhood-onset deafness is 2% [4].  Due to the growing 

problem of hearing impairment, the National 

Programme for Prevention and Control of Deafness 

(NPPCD) was established. Its primary aim is early 

identification, diagnosis and treatment of ear problems 

responsible for hearing loss. 

 

 

 

Pediatrics 
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Etiological Factors 

Hearing loss may be adult onset or childhood 

defect. The risk factors and etiological factors leading to 

deafness are manifold [1]. With advancement of genetic 

diagnosis, many idiopathic hearing defects are being 

attributed to genetic disorders nowadays.  Nearly 75–

80% of hearing loss secondary to genetic etiology are 

inherited by recessive genes, 20–25% are inherited by 

dominant genes, 1–2% are inherited by X-linked 

pattern, and fewer than 1% are inherited by 

mitochondrial inheritance [5]. Due to modern life-style 

and excessive exposure to gadgets there is a rise in 

hearing loss secondary to noise exposure [6]. Though 

due to the advancement in medical therapeutics, the 

infections are being controlled with broad-spectrum 

antibiotics, there is emergence of resistant 

microorganisms and superbugs leading to severe 

infections and meningitis ultimately contributing to 

infection induced hearing impairment [2]. Moreover 

some of the medications and antibiotics, anti-tubercular 

drugs have hearing impairment as a significant side 

effect [7].  

 

Due to advancement of neonatal care more 

number of extreme preterms are surviving nowadays 

and they are at higher risk of developing hearing 

impairment apart from birth complications and 

hyperbilirubinemia induced hearing impairment in 

neonates. Significant trauma to ear may also lead to 

deafness [8]. Maternal TORCH infections particularly 

cytomegalovirus, syphilis and rubella, can also lead to 

hearing loss [9]. Moreover any chronic ear infection 

may ultimately end in hearing impairment. Practice of 

Consanguineous marriage, use of antimalarial drugs, 

and irrational use of aminoglycosides, Iodine deficiency 

and illiteracy are risk factors for Sensory Neural 

Hearing Loss. Inadequate health care services 

particularly in rural areas, poor health education, 

inadequate primary ear care programme, poor 

environmental sanitation and neglect of upper 

respiratory infection contribute to conductive hearing 

loss.  

 

Prevention 

Hearing loss can be prevented. It is estimated 

that nearly 50% of cases of hearing loss are preventable 

[10]. Nearly 60% of childhood hearing loss in children 

can be prevented [1]. Like any preventable disorder 

there are 3 types of strategies for prevention of 

deafness. The 3 strategies are Primary prevention, 

Secondary Prevention and Tertiary prevention. Primary 

prevention is an intervention implemented before there 

is evidence of injury. The intent is to decrease and 

eliminate causative risk factors (risk reduction). Primary 

preventive strategies of deafness include education, 

hearing conservation programmes and legislation. 

Secondary Prevention is an intervention implemented 

after the disease has begun, but before it is 

symptomatic. The intent is early identification (through 

screening) and treatment. Secondary preventive 

strategies of deafness include environmental 

modification. Tertiary prevention is an intervention 

implemented after the disease is established. The intent 

is to prevent severe sequelae. Tertiary preventive 

strategies of deafness include hearing aids and 

rehabilitation. Tertiary prevention aims to reduce 

disability, delay complications, and restore functions. 

 

Indian Initiative  
Taking the growing problem of deafness into 

concern, National Program for Prevention and Control 

of Deafness (NPPCD) was started in India in the year 

2006. The aim is to prevent deafness using all 3 

strategies namely primary, secondary and tertiary ear 

care. The program concentrates on preventing hearing 

loss secondary to diseases and trauma. Early 

identification and prompt treatment of ear disorders are 

given importance. Medical rehabilitation is provided to 

persons with hearing impairment. Innovative and 

effective information, education and communication 

strategies are used to increase public awareness about 

preventable deafness. Due to large population and huge 

burden of hearing impairment in India, NPPCD has 

been integrated with the National Health Mission at 

state and districts levels.  

 

Primary Preventive Strategies for Prevention of 

Deafness 

Primary prevention is an intervention 

implemented before there is evidence of injury. The 

intent is to decrease and eliminate causative risk factors 

(risk reduction). Primary preventive strategies of 

deafness include education, hearing conservation 

programmes and legislation. 

 

Hearing Conservation Programmes 

Since majority of childhood onset hearing loss 

are caused by infections of mother antenatal or to 

children postnatally, vaccination remains as a 

cornerstone to prevent such hearing loss. Immunization 

of adolescent girls or expectant mothers against rubella 

can prevent congenital rubella syndrome. Immunization 

against H. influenza, S. pneumoniae decreases 

infectious meningitis associated hearing loss. Nearly 

30% of childhood hearing loss is caused by diseases 

such as measles, mumps, and rubella, meningitis and 

ear infections. Immunization against measles and 

mumps can also reduce childhood deafness [11]. Early 

management of otological problems by providing 

printed handouts on primary and secondary ear care, 

avoidance of ototoxic drugs and advice on hazards of 

consanguineous marriage through counselling are 

strategies of primary prevention of deafness. 

 

Training 

Primary-level physicians and health care 

workers particularly in remote regions and rural areas 

should be trained about the importance of early 

intervention, available treatment options and relevance 

of good ear examination for identification of ear 
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diseases early. Facilities for services should be easily 

accessible to the people. Referral of patients with 

hearing loss when required to tertiary centres should be 

practised appropriately. 

 

Education 

Lack of Education and awareness about the 

disorder is the main roadblock in any preventable 

disease. There are various programs targeting certain 

groups like school-age children, adolescents and 

workers [12]. WHO advises that children and 

adolescents should limit exposure to loud sounds? 

Personal audio players should be restricted to about an 

hour a day. In situations where noise exposure cannot 

be decreased, use of antioxidants is being suggested to 

prevent noise -induced hearing loss [13].  

 

Improved Maternal and Child Health Practices 

Prolonging labour and preventing premature 

delivery through good antenatal care can reduce 

prematurity associated hearing impairment. Around 

17% of childhood hearing loss results from 

complications at birth, including prematurity, low birth 

weight, birth asphyxia and neonatal jaundice. Improved 

maternal and child health practices would help to 

prevent these complications [11]. Use of ototoxic 

medicines in pregnant women and children is 

responsible for 4% of childhood hearing loss and it 

should be discouraged [11]. Improved maternal 

nutrition, awareness of hygienic practices, promotion of 

safe birth, prompt management of neonatal infections 

and jaundice help to improve Maternal and neonatal 

care. Newborn and infant hearing screening should be 

made mandatory and tracking by local health workers 

should be done [14]. Congenital or early- onset hearing 

loss should be identified early and treatment should be 

started early since hearing is mandatory for proper 

speech and language development among children.  

 

Raising Awareness 

Awareness against excessive noise exposure 

should be created. This awareness will increase the 

practice of using hearing protectors. Awareness about 

healthy ear care practices like avoiding insertion or 

instillation of any substance to reduce ear infections is 

necessary. Parents and caregivers should be advised to 

refrain from using home remedies for children with ear 

pain. They must be aware to consult with a medical 

practitioner immediately to prevent chronic ear 

infections and subsequent hearing loss. Children should 

be aware about the dangers of loud sounds especially in 

a recreational context [15]. This awareness will lead to 

behaviour modification and promote safe listening. This 

practice change can prevent noise-induced hearing loss 

during childhood and adolescence. Awareness to the 

public is necessary to reduce the stigma associated with 

hearing loss, hearing devices and alternative 

communication methods. 

 

 

Legislation, Regulation and Monitoring  
Strict rules and laws are mandatory particularly 

to reduce occupational hazard associated deafness. 

Noise limits should be strictly followed in workplaces 

and violations should be strictly penalised. Legislation 

should be formulated regarding restriction of sale and 

ototoxic medicines. Indiscriminate and irrational use of 

such medications should be regulated and monitored. If 

used periodic audiological monitoring should be done to 

identify hearing loss at an early stage. Health care 

professionals should be sensitized regarding the 

importance of conserving hearing in people taking these 

medications. A specific World Hearing Day is 

promoted as a yearly event to raise public awareness in 

preventing hearing impairment. Noise levels in the 

community should be regulated and monitored, 

especially at recreational venues and sports arenas. Due 

to technological advancements, there are safety features 

which can be enabled to personal audio systems which a 

reduce the risk of hearing loss. Organizations of people 

with hearing loss, parents and family support groups 

should be strengthened. 

 

Secondary Preventive Strategies for Prevention of 

Deafness 

Secondary Prevention is an intervention 

implemented after the disease has begun, but before it is 

symptomatic. The intent is early identification (through 

screening) and treatment. Secondary preventive 

strategies of deafness include environmental 

modification. 

 

Change of Environment - Workplace Noise 

Regulation 

Noise is now well known as an occupational 

hazard [16]. The National Institute for Occupational 

Safety and Health proposed that majority of hearing 

loss is not due to age, but due to noise exposure [17]. 

There is a hierarchy of hazard control which specifies 

the different levels of controls to reduce noise exposure 

and prevent hearing loss. They provide standards for 

engineering controls and personal protective equipment. 

Industries should make a policy of providing personal 

hearing protector devices [18]. There are many types of 

hearing protectors available. Some will block out all 

noise, whereas some allow certain noises to be heard. 

Therefore personal hearing protector devices should be 

tailored to both the worker and type of employment. 

Good ear care and general hygiene can help to prevent 

ear infections and glue ear. They can be treated by 

prompt medical and surgical interventions. 

 

Implementation of Screening and Intervention 

Programmes 

For children admitted to special schools or 

rehabilitation center an audiological evaluation should 

be done prior to admission even though the child may 

have other disorder or disability as the primary 

pathology. Similarly for children with learning 

difficulties, Audiological evaluation should be done 
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before proceeding to further evaluation, since hearing 

loss may be the reason for poor academic performance. 

There should be regular School-based hearing 

screening. The purpose of such an endeavour is to 

identify common ear diseases early, refer to appropriate 

centre and through early intervention prevent the 

complications and hearing loss. 

 

Tertiary Preventive Strategies for Prevention of 

Deafness 

Tertiary prevention is an intervention 

implemented after the disease is established. The intent 

is to prevent severe sequelae. Tertiary preventive 

strategies of deafness include hearing aids and 

rehabilitation. Tertiary prevention aims to reduce 

disability, delay complications, and restore functions. 

 

Making Appropriate Technologies Accessible 

Even if there is onset of hearing loss, tertiary 

preventive measures help in preventing sequelae. First 

thing is to remove the stigma about using hearing aids 

[19]. Now there are newer cosmetically better hearing 

aids available in the market [20].These devices should 

be made easily accessible and at an affordable cost. 

Recent advances in the field of hearing aids and 

cochlear implants have improved the quality of hearing 

aids for usage over all age groups. However there is 

need for ongoing support and motivation for people 

using these devices. 

 

Rehabilitation measures should be provided for 

those who have developed hearing loss. Communication 

and education should be accessible. Since hearing is 

vital for proper speech and language development, a 

deaf child may get more benefit from early introduction 

to language. Such rehabilitative measures can be 

provided in the form of verbal communication 

(auditory-verbal and auditory-oral therapy) [21]. There 

are other alternative means of communication, like sign 

language, total communication, bilingual / bicultural 

(bi-bi) teaching, cued speech and lip reading approaches 

[1]. Use of loop and FM systems in classrooms and 

public places, provision of captions on audiovisual 

media help to provide accessibility of communication 

for people with hearing loss. Such measures can reduce 

adverse impact of hearing loss.  

 

CONCLUSION 
Management and prevention of deafness needs 

a multidisciplinary approach. People like medical 

experts, experts from basic and hearing sciences, and 

technology should work together to provide strategies 

that could prevent hearing impairment and its sequelae. 

Early detection and prompt management is the key to 

address the problem of deafness in India. 
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