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Abstract 

Importance of Newborn Hearing: 

The Need for an Early Identification and Intervention Program in India 

By 

Cynthia Santhmayor, M.A. 

The University of Texas at Austin, 2013 

Supervisor: Craig A. Champlin 

 

Over the years, considerable research has been done showing the advantages of 

early identification of hearing loss and its impact on children in developing speech and 

language skills.  Although the universal early hearing detection and intervention (EHDI) 

program is fully functional in developed countries it has not been actualized in 

developing global regions like Asia, Africa and Latin America. The primary reason could 

be precise government policies and the necessary funds to support them. There is also a 

lack of awareness and initiative from the parent’s side. The purpose of this paper is to 

describe and support the need for a universal early detection of hearing loss and 

intervention program in India. Objectives for developing a universal early identification 

and intervention program and the recommendations for actualizing them have been 

included.
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CHAPTER I 

INTRODUCTION 

Hearing is crucial for speech and language development, communication, learning and 

for the maturation of the auditory brain that processes sound. A baby born with 

adequate hearing spontaneously adopts an oral mode of communication.  Hearing loss 

refers to deprivation in the sensory organ of hearing. Hearing loss can cause permanent 

damage to the hearing system or temporary, total or partial loss of hearing. It can affect 

any person at any time of life and have catastrophic impact in the life of that individual. 

However, hearing loss in infants can have more significant consequences as hearing loss 

interferes with typical speech and language development. If the hearing loss is correctly 

identified and treated early, the treatment for hearing loss can facilitate normal speech 

and language development thereby promoting healthy, successful life. Unidentified and 

untreated hearing loss may severely affect the earning potential of the hearing impaired 

person. “Indirect expenses, which include the value of lost wages when a person cannot 

work or is limited in the amount or type of work he or she can do, will make up 63% of 

the total costs” (CDC, 2012). Congenital and acquired hearing loss in infancy and 

childhood can hamper the auditory, speech and language, cognitive, educational, 

emotional and social development of the child. When hearing loss is identified early and 

adequately treated medically or by fitting with an appropriate amplification device 

(hearing aids or cochlear implantation), along with a comprehensive intervention 
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strategy,  this intervention can help the child compensate for the loss of hearing and will 

enhance learning opportunities. Early identification and intervention can reduce the 

impending effects of hearing loss and help the child acquire speech and language skills 

equivalent to his peers.  

 

1.1 Role of hearing in the auditory brain development 

The human brain is amazing.  It has the capability to learn and unlearn. Neural 

plasticity (also known as brain plasticity) refers to “the ability of the neurons to adapt to 

environmental changes by modifying their function and organization within the brain” 

(Niparko, 2009).  Brain plasticity is more rapid and intense in children. It is dependent 

upon extensive stimulation and intact sensory organs (Moore, 2002). According to 

research, (Seewald &Tharpe, 2011; Dornan, 2009) fetal hearing begins by the 20th week 

of gestation and the fetus begins to respond to sounds like its mother’s voice .This 

hearing ability becomes a precursor for future auditory development and for developing 

spoken language (Eliot, 1999).  The auditory brain begins its development in utero and is 

“pre-wired to accept and process sound” (Dornan, 2009). Babies with congenital hearing 

loss may miss approximately 20 weeks of intrauterine stimulation. Depending upon the 

severity of the hearing loss, the child continues to miss exposure to sounds after birth 

and the gap between the chronological age and the hearing age continue to widen after 

the child is born. The auditory brain organization and development is incomplete when 
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the child is born. “Sensory stimulation by adequate sound input through hearing 

accompanied by visual and proprioception facilitates proper organization of the neural 

pathways and in the eruption and spreading of synoptic structures of the auditory 

brain” (Karl et al., 2000). Even a mild to moderate hearing loss can cause poor signal 

transmission to the brain and when the hearing loss is profound, a complete disruption 

of signal transmission to the brain can occur (Madell & Flexer, 2008).  When the 

stimulation is diminished due to intermittent hearing loss or completely stopped due to 

congenital or acquired severe to profound hearing loss the neural pathways become 

atrophied, either diminished, or get utilized for other functions (Seewald & Tharpe, 

2011; Dornan, 2009).  Due to this possibility of change and reorganization of the neural 

pathways away from auditory input that is caused by hearing loss, early identification 

and intervention of hearing loss becomes a “neurological emergency” (Dornan, 2009). 

 

1.2 Speech and language development 

The newly born child is exposed to a sea of stimuli and adequate hearing ability 

is necessary to sort this information into various categories, picking up speech-related 

categories and ignoring others (Seewald & Tharpe, 2009). Every child born has innate 

capabilities of developing speech and language skills and uses spoken language for 

communication (Madell & Flexer, 2008); however, hearing is an essential requirement 
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for this activity. It is well recognized that hearing is critical to speech and language 

development, communication and learning (Seewald & Tharpe, 2011). “The sound 

stimuli is transferred through the ears to the brain where the synthesis of the relevant 

information takes place and this is translated into expressive language conveying and 

reciprocating the stimuli back to the sender through words” (Raphael et al., 2007). 

Although sound processing and assimilation is a complex phenomenon, the listening 

ability helps the child capture the relevant speech information from the irrelevant 

environmental noises and associate them to sounds and words (Seewald & Tharpe, 

2011). The child learns to differentiate mother’s voice from other female voices, and 

father’s voice from other male voices in the environment (Dornan, 2009). “The early 

prenatal hearing equips the child to discriminate between native languages, speech over 

non speech” (Vouloumanos & Werker, 2007). Many authors have reported on the 

changes in the baby’s ability to discriminate speech sounds over time (Dornan, 2009; 

Northern &Downs, 1991; Seewald & Tharpe, 2011). As the child advances in age, he 

begins to comprehend spoken words, sentences, and grammar.  This facilitates the 

production of speech sounds, words, and sentences. The child can then begin to use 

language in different contexts and with precision.  Simultaneous learning of other 

prosodic features of speech takes place at this stage. These features include rhythm, 

intonation, pitch, and other supra-segmental aspects that are language and 

communication appropriate (Dornan, 2009). All of these developments happen naturally 

and without extra training or effort from the child with normal hearing. “Good listening 
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ability and an adequately developed auditory brain collaborates with this supernatural 

task of learning and makes it easier for the child to communicate orally and master adult 

like speech without excessive struggle” (Seewald & Tharpe, 2011). 

Hearing loss of varying degrees strongly interferes with speech acquisition and 

the language learning process. A mild to moderate hearing loss in one or both ears, 

which is fluctuant or permanent, can distort or reduce the amount of signal reaching the 

brain; background noise can then adversely affect speech perception abilities (Seewald 

& Tharpe, 2011). This may lead to a delay of speech and language development or the 

child may learn incorrect production of speech sounds. “Poor speech and language skills 

and an inability to communicate adequately becomes a big hurdle for the child to 

flourish academically” (Pittman et al., 2009). 

A well-developed auditory system with normal speech and language abilities 

paves the road to optimum cognitive, emotional, educational and social development of 

the child.  “Therefore it is an eminent need to detect hearing loss at the earliest age 

possible and begin the (re)habilitative process as soon as possible” (Dornan, 2009).  

Yoshinaga- Itano (1998) reported that children identified with hearing loss before 6 

months of age and who received adequate intervention showed significantly greater 

receptive and expressive skills than those identified after 6 months of age receiving the 

same type of intervention. Research has proven that providing adequate sensory input, 

particularly amplification access to the child in the early years facilitates near normal 
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development of speech and language skills as other peer group children with normal 

hearing (Karl et al., 2000). 

Other studies have also shown the benefits of early intervention (Northern & 

Downs, 1991; Madell & Flexer 2008; Dornan, 2009). Ertmer & Goffman, (2011) found 

that children who had shorter duration of deafness by receiving amplification early had 

better accuracy in consonant and vowel development. Children who were aided before 

6 months of age had better language scores (Yoshinaga- Itano et al., 1998). There is solid 

evidence that early identification and intervention can reduce the effect of hearing loss 

on speech and language acquisition. 
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CHAPTER II 

LITERATURE REVIEW 

2.1 The development of universal hearing screening programs 

Over the years, there has been tremendous effort by the federal government of The 

United States of America (USA) to combat the effects of hearing loss and provide 

children opportunities for development. In 1965, The U.S Department of Health, 

Education, and Welfare recommended the development and proposed procedures for a 

“nationwide implementation of early identification and evaluation of hearing 

impairment” (White et al., 2013).   From 1969 onwards, the Joint Committee on Infant 

Hearing (JCIH) established by American Speech-Language-Hearing Association, American 

Academy of Pediatrics, American Academy of Otolaryngology strongly advocated for 

early identification and better treatment of congenital hearing loss by way of the use of 

a high-risk registry. With the advancement of hearing screening technology in late 

1980’s, the federal government allotted more resources to reduce the age at which 

hearing loss was identified. The impact of newborn hearing screening program on 

disease prevention, improved therapy, improved interpretation of results of early 

intervention and psychological benefits on parents by understanding the cause 

promoted the endorsement of universal newborn hearing screening by the National 
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Institutes of Health (NIH) in 1993 (Morton & Nance, 2006). In March 1993, the national 

institutes of health (NIH) convened a Consensus Development Panel to review the 

extant evidence on early identification of hearing loss and make recommendations to 

improve practice. The panel concluded that: “All hearing-impaired infants should be 

identified and treatment initiated by 6 months of age. The consensus panel 

recommended screening of all newborns for hearing impairment prior to discharge” 

(White et al., 2013). Until 1994, JCIH focused only on screening high-risk babies because 

of little or no budget, no formal authority, and the lack of appropriate hearing screening 

technology. In 1994, the position statement of JCIH endorsed the universal newborn 

hearing screening program. By 1998, growing research revealed the benefits of newborn 

hearing screening and reports of the success of hearing screening programs from states 

forced the United States preventive services task force to recommend hearing screening 

for all newborn infants. Further, the position statements issued by the Joint Committee 

on Infant Hearing (JCIH, 2000, 2007) endorsed that all newborn babies are screened by 1 

month of age, diagnosed by 3 months of age, and enrolled in early intervention 

programs no later than 6 months of age. 

2.2 Prevalence of hearing loss 

“Hearing impairment is an invisible disability” (Suzuki et al., 2004) that affects the 

normal development of the child. In spite of the tremendous advancement in medicine 

and technology hearing loss continues to be one of the major congenital disabilities. 
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Significant bilateral hearing loss is present in approximately 1 to 3 per 1000 newborns in 

the well-baby nursery population, and in 2 to 4 per 100 infants in the intensive care unit 

in populations of Europe and North America (CDC, 2007). Statistical evidence proves 

that over the years the developed countries like the US, Poland, Australia and many 

other European countries have made good progress in establishing newborn hearing 

screening programs (Vohr et al., 1996), allowing 97% of newborn babies to be screened 

for hearing loss (CDC, 2009). Among 6.5 billion living in this world 5.3 billion live in 

developing countries like Africa, Asia and Latin America (McPherson, 2008) where no 

newborn hearing screening programs exist. The incidence of hearing loss in newborn 

babies is 3-6 per 1000 (Kumar, 2008). According to the 2005 estimates of World Health 

Organization (WHO), 78 million people have disabling hearing impairment. It is 

estimated that two-thirds of the projected population of persons with hearing 

impairment in these countries will have a severe to profound hearing loss (Kumar, 

2008). The prevalence of deafness in Southeast Asia ranges from 4.6%to 8.8% (Garg et 

al., 2009). In India, 63 million people (6.3%) suffer from significant auditory loss (Garg et 

al., 2009), and hearing loss is seen with an average of four per 1000 newborn children in 

India (Renitha et al., 2009). The above data clearly indicate the critical need to develop 

the hearing screening program in the developing countries to combat the detrimental 

effects of hearing loss on all babies born with hearing loss. 
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CHAPTER III 

OBJECTIVES 

The purpose of this paper is to describe and support the need for early 

identification of and intervention with hearing loss. The objectives in achieving this goal 

include: describing the type and degree of hearing loss that occurs; the nature of 

support and education for the parents so they may better understand the cause of 

hearing loss;  the  implication of the hearing loss on the child’s development of speech 

and language;  the necessary adjustment of parental expectations of  the child;  

selection of - a mode of communication; the development of intervention strategies;  

and the constructive evaluation of  the results of early intervention program. This paper 

will address key factors such as the need for creating awareness, the use of a protocol 

for testing, the need for constructive government policies and financial support and 

tracking, recording and follow-up that are fundamental for the success of a universal 

hearing-screening program.  

 

3.1 The need for identifying the type and degree of hearing loss 

Hearing impairment can be congenital or acquired at birth, after birth and later 

in life. It varies in type and degree of loss. If the hearing loss affects the outer or middle 

ear either congenital or acquired after birth, it is known as a conductive hearing loss.  
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Sensorineural hearing loss occurs when the inner ear (cochlea, auditory nerve and 

auditory pathway) is affected.  A mixed hearing loss is defined as when the 

external/middle and inner ear are affected. According to the American Speech and 

Hearing Association (ASHA), the degree of loss is categorized as normal (-10-15dBHL), 

slight (16-25dBHL), mild (26-40dBHL), moderate (41-55dBHL), moderately severe (56-

70dBHL), severe (71-90dBHL) and profound (>91dBHL) (Clark, 1981). Hearing loss can be 

unilateral or bilateral. Understanding the causes of hearing loss will help in orienting our 

focus towards the development of an effective intervention strategy. 

 

3.2 Causes of hearing loss 

Hearing loss can be inherited or acquired. According to ASHA (2011) 50% of 

congenital hearing loss is genetic in nature. As above 90% of the hearing impaired 

children are born to hearing parents, it is thought that these parents may be carriers of 

recessive genes responsible for causing the hearing loss. In 20-30% of congenital hearing 

loss, the cause is unknown.  There are non-genetic factors involved with hearing loss. 

The non-genetic factors known to cause hearing loss include: maternal infections (such 

as rubella, cytomegalovirus, herpes simplex virus); prematurity; low birth weight; birth 

injuries; toxins (including drugs and alcohol consumed by the mother during pregnancy); 

and complications associated with Rh factor in the blood (jaundice, maternal diabetes, 

toxemia during pregnancy, anoxia) (ASHA, 2011). Acquired non-genetically based 
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hearing loss in children can be caused due to infections like meningitis, measles, 

encephalitis, chicken pox, flu, mumps, head injury, noise exposure and frequent ear 

infections (ASHA, 2011).  Regardless of the cause of hearing loss, the parents or 

caregivers play an important role in the child’s development. 

  

3.3 Provide parents support 

The role of parents in the treatment of a child with hearing impairment is critical 

and vital. However, parents may be poorly prepared to address the needs of such a 

child.  The diagnosis of hearing loss can be an overwhelming experience to even the 

best-prepared parents (Young, 2007). Most professionals see the parents as responsible 

for the ultimate decisions for developing intervention strategies, type of amplification 

devices and the mode of communication. The distinctive nature of the families varies 

widely, and is based on the configuration of the family, the parents’ cultural 

considerations, beliefs, values, emotional reactions, and coping styles. Family dynamics 

and other issues affect the extent to which parents can navigate the system and seek 

help for their child and the support and assistance made available to them. The often 

grief stricken parents need guidance and support as they go through the stages of 

denial, anger, guilt and depression and make a transition to the stage of acceptance and 

in seeking intervention strategies for their child (Kubler-Ross, 2006).  
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The initial shock and the time taken for coping with the news differ from one 

family to another. Helping parents meet parents of other children with hearing loss, and 

providing professional help and guidance will enable parents to make the transition 

faster. Knowledge imparted  by the audiologist regarding the degree and cause of 

hearing loss can help parents in developing a better understanding about the nature of 

the problem and motivate them to make prompt decisions for their child. Although it is 

a difficult process, the urgency of the problem can motivate parents in making choices 

for the type of intervention strategy and selection of an appropriate mode of 

communication.  Depending on the nature of the problem and capabilities of the child, 

parents with the help of professionals can make an appropriate choice in selecting the 

mode of communication for their child. 

 

3.4 Modes of Communication 

Identification of the type, degree and causes of hearing loss is essential in 

selecting an appropriate mode of communication for the child. Once these factors are 

known, the parents can make a mode of communication selection for the child.  Parents 

need a comprehensive information about the different modes of communication 

available for hearing impaired people so they can choose what is best for their child.  

There are five modes of communication: The aural-oral method, auditory-verbal 

method, total communication, cued speech and American Sign Language (ASL).The use 
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of amplification is an option for all five modes of communication but is most relied upon 

when using the auditory-verbal method or the aural-oral method. The audiologist in 

selecting an appropriate amplification device will assist those who opt for the auditory-

verbal or  aural-oral mode of communication. The advancement in hearing aid 

technology makes it possible to provide good quality sound to the user, along with many 

features that can improve the overall listening experience. These features can reduce 

feedback (e.g., feedback controls), reduce the interference by background noise and 

improve the detectability of the speaker’s voice (e.g., directional microphones), reduce 

the effect of other noises, and allow for the use of assistive listening devices (e.g., 

telecoil).  Through other features (like frequency transposition) high frequency speech 

sounds (/s/, /f/, /th/) can be moved to the hearing range of the child. When children 

with profound sensorineural hearing loss cannot benefit from hearing aids a highly 

specialized device known as the cochlear implant may be the choice of amplification for 

them.  

  A cochlear implant is a surgically implanted electronic device in the cochlea 

(inner ear). The implant consists of an external portion that sits behind the ear, which is 

coupled with an internal part that is surgically placed under the skin behind the ear and 

an electrode array that is placed in the cochlea. An implant consists of a microphone, 

(which picks up sound from the environment), a speech processor, (that selects and 

arranges sounds picked up by the microphone), a transmitter and receiver/stimulator, 

(which receive signals from the speech processor and converts them into electric 
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impulses), and an electrode array, (a group of electrodes that collects the impulses from 

the stimulator and sends them to different regions of the auditory nerve in the inner 

ear). Cochlear implants are extremely beneficial to children who have minimal residual 

hearing and do not benefit from hearing aids as they have little or no hair cells that can 

be stimulated by normal sound transmission. An implant does not restore normal 

hearing. Instead, it can give a deaf child a useful representation of sounds in the 

environment and help him develop listening skills, which can facilitate speech and 

language development. 

The use of additional cues like lip reading, facial expression and gestures are 

encouraged for learning spoken language when using the oral method. Research has 

confirmed that children with severe to profound sensorineural hearing loss using an oral 

mode of communication showed greater success when the child was identified early 

and enrolled in the early intervention program with appropriate amplification (Ertmer & 

Goffman, 2011; Sharma et al., 2002; Dornan, 2009 ). 

 Another mode of communication is total communication. It incorporates both 

aural-oral and sign language. Parents are encouraged to speak and sign simultaneously 

when they communicate with their children. This gives the child a better opportunity for 

communication since they can combine their oral language, lip reading and signing (Poe, 

2006).  Cued speech is a method that represents English that is expressed through a 

combination of lip reading and hand-shapes near the speaker’s mouth that provides 
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additional information. For example, the sounds (/p/, /b/, and /m/) may look the same 

on the lips but have different hand-shapes that help the person to identify them. 

American Sign Language (ASL) is the final method and is a visual- gestural- spatial 

language that incorporates the placement, movement, and expression of the hands and 

body. ASL has its own grammar and syntax and is a complete language. Evidence 

suggests that those who adopted ASL as their mode of communication have become 

successful in life (Thompson, 1996).   

Early intervention provides the options for exploring the best communication 

mode for the child and allows adequate time for parents to make the right decision. In 

collaboration with the parents and various professionals, an individualized therapy plan 

is prepared for each child.  

 

3.5 Developing intervention strategies 

It is essential to develop an intervention strategy unique to each child as every 

child has his own strengths and potentials. After the type and degree of hearing loss is 

determined, the parents need to choose a communication approach for their child. This 

approach sets the stage for precise intervention strategies.  Some examples of these 

strategies include joint attention skills, turn-taking, language stimulation and play skills 

that stimulate early speech and language development. In the United States, an early 

childhood interventionist works with the primary-care givers to develop and implement 
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an Individual Family Service Plan (IFSP) that includes appropriate strategies and services 

to help the child achieve their communication goals.  

 

3.6 Creating awareness 

Creating awareness is a fundamental part of a successful program. In a country 

like India, the major part of the population lives in semi urban and rural areas where a 

handicap of any sort is considered a “bad omen”. An important role of a newborn 

hearing screening program would be to create an awareness of hearing loss campaign. 

The awareness program would need to emphasize the importance of taking personal 

responsibilities to make the intervention process successful. The awareness work can be 

implemented with the help of grassroots health workers, supervisors and community 

health volunteers along with public health nurses at the Primary Health Centers (PHC), 

child development project officers, Anganwadi workers (AWW), Accredited Social Health 

Activists (ASHA’s) and trained birth attendants appointed by the state. The community 

stakeholders (like primary school teachers, and parents of hearing / speech-impaired 

children) can play a vital role in spreading the message and in promoting the early 

identification program. Village health workers who are totally engaged in vaccination 

programs are the best source of spreading awareness of the newborn hearing-screening 

program as they have established good rapport with the elders and leaders of the 

village. They can be channels in directing families to take advantage of the facilities 
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provided for them and assist in establishing and maintaining the database in the 

villages.   

Advertisements can be given through newspapers, and other social media like 

radio, television, village meetings, circulars and brochures. The enormous impact of the 

social media on the daily life of people is an additional source of bringing and spreading 

awareness to the people. Relevant information and reminders are regularly relayed on 

the television, radio and in the newspaper.  

Techniques to combat malaria and tuberculosis are already part of the district 

level monthly recording of data. Including newborn hearing screenings to this database 

would be a logical step.  

 

3.7 Protocol for testing 

A testing protocol needs to be developed and followed in order to obtain 

accurate results. The sensitivity and specificity of the testing protocol is another major 

factor that can determine the effectiveness.  The diagnostic tools used for testing 

hearing in the United States (US) include otoacoustic emissions (OAE) and auditory 

brainstem response (ABR) testing procedures, which are physiological tests that do not 

require patients’ response (Wall et al., 2004).   

The cochlea not only transmits externally generated sound to the auditory nerve, 

but also produces its own sound in response to external stimuli. This internally 
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generated sound is measured during an OAE test. OAEs are measured by placing a small 

probe (attached to a microphone) in the newborn’s ear canal and presenting sound 

through small speakers. The emission is what is measured coming out of the ear canal. 

There are two types of OAEs commonly used in clinical practice. Transient OAE (TEOAE) 

emits sound in the speech frequency range. Distortion product otoacoustic emissions 

(DPOAE) emit sound in specific frequency ranges. OAE testing can be done quickly and 

results are available immediately by indicating “pass” or “refer”. A nurse or other 

paramedic staff with minimal training can perform it easily, and sleep or sedation does 

not interfere with the results. Cost effectiveness is an important positive factor in using 

OAE’s. Some factors that may negatively affect the results include middle ear effusion or 

vernix in the ear canal, low frequency noise in the NICU and other testing places. Absent 

OAE’s in some normal hearing subjects is another reason for yielding false positive 

results. Mild hearing loss and disorders like auditory neuropathy may go undiagnosed 

when using the OAE screening method (Berke, 2010).   

 In ABR testing the auditory system is excited by a stimulus, and small electrical 

currents are generated which are measured via electrodes placed on the baby. Sound is 

introduced to the baby’s ears through small insert earphones while the baby is in a 

natural sleep. A computer records the baby’s brainwave activity and indicates whether 

the auditory system is appropriately responding to sound (Berke, 2010). 
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ABR is more comprehensive and is a reliable diagnostic tool for detecting hearing 

loss. A screening ABR requires no interpretation by the screener because it is 

programmed for “pass or refer”. It can be completed fairly quickly even with difficult to 

test populations. It is unaffected by sedation.  ABR is sensitive to mild hearing loss and 

central auditory disorders, and can be administered by a nurse or technician.  

A primary difficulty with either the ABR or the OAE machine is that each can be 

expensive. Electrical interference and background noise can delay the process of 

screening. In addition, both tests are physiological tests and neither will indicate the 

actual hearing sensitivity of the child. The literature supports the idea that an OAE/ABR 

result will indicate whether the child has a hearing loss that is greater than 30-40dBHL 

(Seewald & Tharpe, 2011). 

  In developing countries like India with a vast population, it would be appropriate 

to use OAE’s for the initial screening and refer those who fail to a central location that 

have ABR diagnostic equipment available to confirm the diagnosis. Studies have 

revealed that in the few states that have begun the newborn hearing screening 

program, screeners are using both OAE’s and Automated Auditory Brainstem Response 

(AABR) as a protocol for screening hearing loss (Nagapoornima et al., 2007). 
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3.8 Standardizing screening  

By having standardized testing measures, the tracking and recording becomes 

easier, and the results of the tests more reliable.  The type of testing instruments used, 

persons who perform the test and the environment in which is tested can potentially 

make a difference in the results obtained. Testing centers can be noisy, calibration 

problems with the instruments, electricity issues and lack of professionals can affect the 

test results. Standardizing the testing tools, noise level, regular tracking, reporting and 

follow-ups can help in solving the problem of incorrect results.  

Following the 1-3-6 guidelines set by JCIH (2000, 2007) the initial hearing 

screening should be done no later than one month after birth and reported to the 

district level at the time of birth registration. Those who do not pass the initial screening 

should be tested within 3 months and referred to the assigned place. In cases when 

hearing loss is confirmed intervention process must begin within 6 months. As in other 

countries, but partially because of the very large population and configuration of India’s 

population centered in semi-urban and rural areas, a centralized government plan is 

important for establishing the hearing screening program.  
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3.9 Constructive government policies for national hearing screening 

program 

   Clear government policies are mandatory for the implementation of any 

program. The primary task of the central government is to make policies that will allow 

the States to take needed action and the needed budget to support the program. The 

policies should include the method for carrying out the hearing screening and 

intervention program, the test protocol to be used, the recording system and 

establishing the database, and the budget for it. As a response to the national policy and 

funds allocated for it, states should form a team of government officials, doctors, 

audiologists, nurses and village health workers who can collaborate. The team would 

carry on the process of identifying hearing loss and begin the intervention process at the 

earliest to minimize the effects of hearing loss. Designating a core committee for 

supervision and follow up will contribute in the proper initiation, implementation and 

success of the program. A database program should be set up in every state for the 

monitoring and for the follow up of the program. Designating a committee who can do 

the monthly, quarterly and annual evaluation is an important task for the success of the 

program.  

The Government of India initiated the National Program for Prevention and 

Control of Deafness (NPPCD) in 2006 (Garg et al., 2009). Lack of precise government 
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policies for early identification and intervention is the fundamental reason for the 

absence of universal hearing screening in India in spite of the higher incidence of 

hearing loss reported (Nagapoornima et al., 2007). Inadequate funds and federal laws 

make it impossible for some Non-Government organizations (NGO’s) to function 

independently and carry on their tasks effectively. Therefore, a few states have made 

preliminary effort to begin the program but have been unable to sustain it.  

 

3.10 The importance of tracking, reporting and follow-ups 

We cannot be certain that screening alone is sufficient to identify all children 

with hearing loss. Children who fail the screening need to be rescreened or need a 

comprehensive audiological evaluation. Accurate tracking and reporting will help in 

keeping a record and getting the child back for either a follow up screen either after two 

weeks or a detailed evaluation at an audiologist’s office or hospital. The JCIH guidelines 

of the United States (U.S) and the Early Hearing Detection and Intervention (EHDI) 

guidelines are good resources while planning the program. The EHDI guidelines reiterate 

that screening should be done no later than 1 month of age, and, if the child fails the 

screen, diagnosis must be complete within 3 months. The identified child should be 

enrolled in an early intervention program no later than 6 months of age (CDC, 2003). 

Tracking and reporting will also give extensive details as to where hearing impairment 
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may be more prevalent, in which area screening is done systematically and the relative 

success of the intervention strategies. 

 

3.11 Evaluate the results of early intervention program 

The success of any program depends on its impact on the beneficiaries. The 

estimation of the effects of the program can be evaluated and monitored by timely 

follow-up sessions. The development of an early identification program helps in 

identifying the prevalence of hearing loss and areas that have greater incidence of 

hearing loss. The identification of prevalence and incidence of hearing loss may help in 

taking adequate measures to prevent the problem by counseling or medical 

intervention and the appropriate allocation of resources. One approach to evaluate the 

process includes weekly, monthly, quarterly, and annual meetings of the team of 

persons involved. Establishing an effective database system is important. The regular 

reporting to the district headquarters and state will help keep track of the success of the 

program.  
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CHAPTER IV 

SCENARIO IN INDIA – SOME SPECIFICS 

Considering the lifetime consequences of hearing loss and its interference in the 

productive life of an individual, The Government of India initiated the National Program 

for Prevention and Control of Deafness (NPPCD) in 2006. It started as a pilot project and 

was implemented in 25 districts in 10 States. This plan was supposed to include all 

States and districts by 2012 (Garg et al., 2009). Today there are only a few cities (Delhi, 

Cochin, Bangalore, Mumbai and a few other districts) where the newborn screening is 

being held systematically using OAEs and ABR testing protocol. Although it is a start, 

testing in only these cities and districts pertains to a small number of children (Garg et 

al., 2009). India is a large country with a population of 1.22 billion (2011 census). About 

72% of the population lives in villages and 28% lives in the cities (2001 census). The large 

number of newborns and their disbursement throughout the country make it difficult 

for developing a universal hearing screening program. 

The potential problems that stand in the way of establishing a truly national 

hearing-screening program include larger number of home childbirths (as not in 

hospitals or medical centers), lack of government policies and limited amount of funds 

allocated for the screening and rehabilitation of hearing loss. The low socioeconomic 

status and the education background in the families is another serious problem because 
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of the lack of understanding of the problem of hearing loss and the inaccessibility of 

treatment options due to lack of money. The least expensive hearing aid (analog, body-

level) costs about 3000-4000INR. The costs of hearing aids and cochlear implants is not 

within the financial accessibility of many parents who belong to low socioeconomic 

status and have to support other members of the family. The required ongoing therapy 

and other expenses for the care and maintenance of instruments can additionally 

burden the family. In addition, sparsely located speech therapy centers and diagnostic 

clinics may pose further problems in the rehabilitation process. 

In India, there are no insurance policies that cover the cost of hearing aids or 

cochlear implants; follow-up therapy/ services are also limited. This lack of facilities 

reflects minimal opportunities for the deserving candidates to select the option of 

cochlear implants.  

An option that is available for hearing aid candidates, is the hearing aid program 

provided by the government in India. Free analog hearing aids are available to the 

deserving candidates. Parents can take advantage of this program and provide 

amplification for the child as soon as the hearing loss is identified and initiate the 

process of early intervention. Parents need to give a completed application along with 

the hearing test report from the audiologist (tested within 6 months) to the social and 

welfare department in the district. Based on the availability of the hearing aids the 

office will make it available to the child. 
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In India, people have little knowledge of hearing loss and a child who has hearing 

loss is termed “deaf and dumb”. The initial diagnosis can be a shock as often in many 

cases cause of congenital deafness is unknown. Negative emotions like guilt, blame, 

frustration and grief are commonly seen in the parents (Kumar & Rao, 2008). Extended 

families (kinship group containing grandparents, uncles, aunts, cousins) are still common 

in India. Even to this day in India there is patriarchal system where the oldest male 

(grandfather/ oldest uncle) in the family makes the major decision. Therefore it 

consumes more time than in a nuclear family (a social unit consisting of parents and 

children) to come to a conclusion. The typical Indian family results in delayed decisions, 

which interfere in the early intervention and habilitation process. In some places a male 

child is preferred to a female child and hence the decision making process for 

(re)habilitation proceeds quicker when the child is male. On the other hand, greater 

amount of grief, blame and guilt is noticed when a female child is born deaf as parents 

are concerned about her future since Indian culture still supports arranged marriages 

and finding a suitable partner.   
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CHAPTER V 

METHODOLOGY OF NEWBORN SCREENING – INDIAN SPECIFICS 

Hearing screening using OAEs can be done in hospitals and birthing centers 

where the childbirth takes place. For those born in homes and in places where screening 

facilities are unavailable, the hearing screening may be conducted along with 

vaccinations as vaccination procedures are well practiced in India and every parent is 

aware of getting their child immunized. Combining the newborn hearing screening 

procedure with other tests that the already well-established vaccination worker may 

help achieve the goal of screening all newborns in small rural villages. Selected trained 

persons must be designated within certain geographic area. These people should also be 

responsible for the calibration and maintenance of the testing equipment. Pediatric 

clinics, village centers that register the birth of the child and state hospitals would be 

typical places to keep records and track the testing procedures and the children 

identified as having a disorder so that intervention can be started immediately. Babies 

who fail the first screening must be rescheduled for rescreening after two weeks and 

those who fail the rescreen should be sent to assigned places like an audiology clinic or 

hospital for a complete audiological evaluation within 3 months using ABR. 
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Hearing screening should be mandatory for all newborn babies irrespective of 

health conditions of the baby.  A study conducted in India (Nagapoornima et al., 2007) 

proved that 3% at risk babies tested positive for hearing loss and 7% of the babies not 

considered at risk were confirmed with congenital severe to profound hearing loss. 

“This makes it quite evident that not only children who are at risk for hearing loss but all 

the newborn babies irrespective of their health condition or the background history 

should be screened before discharging from the well-baby nursery” (Mayer, 1999).  
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CHAPTER VI 

 

Discussion 

 

To be successful, a newborn hearing screening and intervention program must 

be well planned and properly executed. In India, there is a greater awakening regarding 

the importance of newborn hearing screening and parents are keen on doing what is 

best for their child. The improved education rate of the parents has a strong impact on 

understanding the consequences of unidentified and untreated hearing loss on the 

development of the child. There seems to be a growing awareness of the personal 

responsibility needed to give the best of opportunities to their children. The 

technological and social media impact appears to be playing a part in the change of 

social norms and beliefs. The family configuration has also changed. With fewer 

numbers of children per family, it is possible that more attention on every child could 

result in quicker decision-making. 

Every state is enthusiastic about promoting more development in their state; 

hence, more attention is given toward combating diseases that have lifelong impact on 

the people. Birth and death registrations have become mandatory requirements no 

later than 1 month after the event. By setting transparent and precise government 

policies for newborn hearing screening and intervention programs, this type of program 

could become successful in India.  
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Some government agencies provide free hearing aids and financial support for 

parents who belong to low socioeconomic groups. Parents who cannot afford to choose 

cochlear implants and digital hearing aids for their children can benefit from this facility. 

The rising level of education is helping in carrying on the task of early intervention and 

regular follow- ups to monitor the improvements and progress of the child. Parents are 

also capable of demanding quality service from the professionals and services rendered.  

The biggest hurdle to the success of the program is financial constraints and the 

lack of assigned personnel to carry on the task. Collaboration of the government and 

NGO’s can promote better initiation and execution of the program.  Quarterly and 

annual meetings will help in tracking and reporting the success and problems of the 

program so that new deliberations can be made to search for the loopholes and 

improve the program as it progresses. 
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CHAPTER VII 

RECOMMENDATIONS 

The foundation for successful implementation of a universal hearing screening and 

intervention program is based on the following recommendations: 

1.  Constructive and precise government policies and allocation of funds for the 

program.  

2. A bill passed by Parliament to mandate all states to implement a national hearing 

screening and intervention program.  

3. The formation of a team of professionals at central, state, district and at the 

grassroots level that executes the program.  

4. The formation of a team of professionals who are responsible and accountable to 

hold regular evaluations of the programs to ensure their success. Follow-up 

meetings and surveys could be used for evaluation. 

5.  Location specifics for the screening programs and the centers that provide further 

testing need to be systematically chosen so that better accessibility can be provided 

for parents.  

6. An increase in government funded hearing aid programs and comprehensive 

insurance plans to assist in the cost of diagnosis and treatment  
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7.  Create an awareness campaign regarding the importance of newborn hearing 

screening and early intervention. 

8. Establish a database by designing a specific format for registration and reporting. 
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CHAPTER VIII  

CONCLUSION 

When a child lives in a world of silence, the ultimate consequence of this is delayed 

spoken language, communication lag, inadequate cognitive development, emotional 

problems, educational delays and a drastic impact on the social well-being of the child. 

(Storbeck, 2012). Therefore, it is necessary to detect hearing loss. Merely identifying the 

hearing loss will have little or no impact on the development of communication of the 

child if a comprehensive intervention strategy is not supplemented with it.  A well 

planned child and family based intervention strategy is the backbone of a successful 

habilitation program.  Selection of a mode of communication is undertaken during this 

time as the therapist and the parents together explore the innate skills of the child. 

Much work needs to be done to appoint more professionals, increase speech therapy 

and audiology clinics throughout the entire country and make the people vigilant to 

seek quality service from them. In countries like India where the hearing-impaired 

population is about 6.3% of the total population, the country needs a comprehensive 

early identification program and extensive rehabilitation program to help the child 

develop communication skills. A properly implemented program can certainly yield good 

results and will gain momentum as it progresses. It will benefit primarily the children 
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who are identified early, receive amplification, and have access to individually designed 

comprehensive intervention plans. Considering the contribution, every child can make 

on the society if he is identified early, and given the opportunity to learn as typical 

normal hearing children of his age, India can exert its considerable political influence 

and decide that the early identification of hearing loss and the subsequent treatment of 

children with hearing impairment is a worthy national goal.  
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