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In response to resolution WHA38.19 the Director-General submitted to the Thirty-ninth 
World Health Assembly a report assessing the extent, causes and consequences of hearing 
impairment, and making proposals for strengthening measures for prevention and treatment. 

The Thirty-ninth World Health Assembly decided to postpone consideration of this 
subject, and the Director-General is therefore submitting the report to the Executive Board 
(see Annex), together with the following summary of the action undertaken meanwhile: 

1. Since 1 August 1986 matters concerning the prevention of deafness and hearing impairment 
are being dealt with by the Rehabilitation Unit at headquarters and by designated medical 
officers at all regional offices. 

2. A number of countries have already requested WHO cooperation for programmes related to 
the prevention of deafness and hearing impairment. In response, some regional offices have 
allocated funds for activities to be undertaken during the budget periods 1986-1987 and 
1988-1989. 

3. Preliminary contacts have been made in order to establish a network of collaborating 
centres. The role of such centres is to set up research and development programmes； to 
promote action at the community level with a view to setting up preventive programmes linked 
to primary health care； to initiate training of manpower at all levels for preventive 
otology, management and intermediate level staff who will eventually be engaged in the 
programmes at community level. 

A. An Expert Advisory Panel on the Prevention of Deafness and Hearing Impairment has been 
set up. 

5. A fund-raising drive has been started in order to locate extrabudgetary funds for the 
staff needed at headquarters, and to provide funding for field projects (including those 
undertaken by collaborating centres). 

6, Contacts with nongovernmental organizations in official or working relations with WHO 
have been strengthened in order to promote the programme and mobilize the resources needed 
for its implementation. 
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Provisional agenda item 22.2 

PREVENTION OF DEAFNESS AND HEARING IMPAIRMENT 

Report by the Director-General 

In response to resolution WHA38.19, the Director-General submits 
to the Thirty-ninth World Health Assembly this report assessing the 
extent, causes and consequences of hearing impairment and making 
proposals for strengthening measures for prevention and treatment. 

Although hearing impairment is common, little effort has been 
made in developing countries to prevent this condition. It is 
estimated that perhaps as much as 50% of the current hearing 
impairment in these countries could be totally avoided, or its 
consequences significantly reduced, by the application of appropriate 
measures for the primary and secondary prevention. Such prevention 
should - whenever feasible and appropriate - be introduced as an 
integral part of the health services to be implemented in the context 
of the strategy of health for all. 

This report begins with proposals for the definition of various 
grades of impairment, based on performance testing and not, as in the 
past, on audiometer screening. Five grades of impairment are 
proposed and defined. 

All the prevalence estimates in this report relate to persons 
over the age of three years and are based on hearing performance 
surveys. The number of people with profound and severe bilateral 
hearing impairment is estimated at some 12 million and those with 
moderate impairment at about 30 million, the total estimate being 
42 million. Due to increases in the world population and also 
changes in its age structure, the overall prevalence can be expected 
to be about 57 million by the year 2000. These figures are 
approximate, as the data basis is insufficient. 

Proposals are made for a future approach on how to strengthen 
efforts to diagnose hearing impairment in developing countries. 

A comprehensive list has been drawn up of all the common causes 
of hearing impairment, followed by a detailed review as to what can 
be done to reduce their incidence by primary and secondary 
prevention. In this review curative treatment of otitis media 
emerges as a priority. Congenital deafness, the most serious of all 
hearing impairments, could be reduced by rubella immunization and 
iodization in areas of endemic goitre. Genetic counselling could 
prevent congenital deafness, but may be difficult to implement. A 
reduction of the noise levels in industry and traffic would help to 
decrease acquired hearing impairment, and provision of hearing aids 
could compensate for the hearing loss in a large number of people 
with severe and moderate hearing difficulties. 



A short review of the availability of services leads to the 
conclusion that in developing countries there is a serious lack of 
services at all levels to implement a hearing impairment prevention 
programme. 

Finally, specific plans of action are proposed for the remaining 
period of the Seventh General Programme of Work (1986-1989) together 
with an estimate of the budget requirements for their implementation. 

I. INTRODUCTION 

1. Deafness and hearing impairment are common throughout the world. There are now about 
42 million persons (over the age of three years) with profound, severe or moderate hearing 
impairment, and this number will increase to some 57 million by the year 2000. The victims 
face many devastating and - to a large extent - unrecognized health and social problems. It 
seems probable that deaf infants and children have higher mortality rates than other 
children.1 Even a period of temporary hearing impairment - for example, for six months -
during early childhood will often lead to delayed development. Deaf and seriously 
hearing-impaired children rarely receive any schooling in developing countries. It has been 
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estimated that in India only 1.5% of deaf children receive education. Some countries have 
an even lower proportion of deaf children attending school, or may have no facilities at all. 

2, Even people with only moderately impaired hearing have difficulties in finding 
employment, and the economic situation of such persons and their families is extremely poor. 
Their social contacts are also very limited, as people with normal hearing seldom make an 
effort to try any means of communication with them. Thus, people with impaired hearing are a 
seriously underprivileged group. Action to provide rehabilitation - a subject not covered by 
this report - should be given higher priority, especially in developing countries. 

3. Prevention of hearing impairment consists - as will be further discussed below - of a 
number of interventions. Although most developed countries and some developing countries 
have taken action in the direction of better prevention, more such action is needed. 

II. DEFINITIONS 

4, After a review of the present set of definitions,^ it is proposed that instead of 
keeping a terminology based on audiometric measurements, it would be better - especially in 
countries which do not yet have general access to audiometric technology - to base the 
definitions on bilateral hearing performance tests. There are several options for such 
tests. Based on proposals from several experts, a new set of definitions is suggested (see 
Table 1) with five different grades of impairment, four of which relate to bilateral hearing 
impairment and one to unilateral hearing impairment. These grades have been translated into 
comparable audiometric values, as shown in the Table. 

5. It is proposed that for grade 5, both the terms "profound hearing impairment" and 
"deafness"^ be used. Tha two other groups of concern consist of those with severe 
(grade 4) and moderate (grade 3) hearing impairment• It should also be explained that 
grades 1 and 2 do not always present a continuum. In some situations a person with grade 1 
impairment hears less well than a person with grade 2 hearing loss. 

1 In some circumstances, these children are neglected by their parents. They become 
malnourished and have a tendency to acquire infectious diseases, such as gastroenteritis. 
Such infection is associated with high mortality. 

2 Prevention of deafness among children: report on an intercountry workshop held in 
New Delhi, 29 March - 2 April 1982.~New Delhi, World Health Organization, 1982 (WHO document 
SEA/NCD/13). 

3 International classification of impairments, disabilities, and handicaps: a manual 
of classification relating to the consequences of disease. Geneva, World Health 
Organization, 1980. — — 

^ The term "deafness" should be used only for persons with grade 5 hearing impairment, 
and it is proposed that the terms "deaf and dumb" and "deaf mute" should be dropped, as they 
are based on mistaken assumptions regarding the character of deafness. 



TABLE 1. GRADES OF HEARING IMPAIRMENT丄 
(testing without the use of a hearing aid) 

Performance 

Unable to hear any spoken 
words in either ear 

Able to hear words shouted 
at a distance of three 
metres 

Impairment grade 

5 
Profound bilateral hearing 
impairment (deafness) 

3 
Moderate bilateral hearing 
impairment 

Corresponding audiometric 

ISO value* 

81 dB or more 

61-80 dB 

41-60 dB 

Able to hear some words if 4 
shouted in the better ear Severe bilateral hearing 

impairment 

Some difficulty hearing, 2 26-40 dB 
but can usually hear words Slight bilateral hearing 
spoken in a normal voice impairment 

Hearing problems with one 1 Better ear 

ear only Unilateral hearing normal value 
impairment (25 dB or better) 

No hearing problem 0 Both ears normal 
No impairment (25 dB or better) 

* Average hearing threshold for the better ear at 500, 1000 and 2000 Hz 
tested without a hearing aid (unamplified hearing). 

6. It may be useful to also consider what is meant by the term "disabling hearing 
impairment". The grade of disability does not always correspond to the grade of impairment. 
First of all, an impairment may be partly offset by the use of a hearing aid, which certainly 
decreases the disabling effect. Furthermore, environmental and social factors play an 
important role. For example, a child with a grade 2 impairment, who goes to school in a 
class of 60 pupils, in surroundings with a high degree of background noise, may almost be 
totally unable to hear the teacher. On the other hand, an elderly person with the same grade 
of impairment, who lives in a small and quiet household may have no problems in coping with 
daily life and in communicating. Regardless of such factors, grade 4 and grade 5 impairment 
are inevitably associated with a high degree of disability. 

7. Hearing impairment may also be combined with other impairments, such as vision and 
locomotion difficulties； the resulting total disability can be very substantial, even if the 
grade of hearing impairment is low. 

1

 A different grading system was proposed by the International Organization for 
Standardization in 1970: ISO R389. That system is not compatible with the one proposed 
above. The ISO system is based on audiometry testing； as this technique is currently not 
feasible in developing countries, a system based on hearing performance is suggested. ISO 
recommends five different levels of bilateral impairment； above, four such levels are 
proposed. The prevalence figures in the text that follows are based on performance testing, 
not on audiometry. 



III. PREVALENCE OF HEARING IMPAIRMENT 

Developed countries 

8. On the basis of the above set of definitions and of the data provided by the most 
thorough survey of hearing impairment, based on performance tests, undertaken in a developed 
country,1 the prevalence of hearing impairment in those countries among the population over 
three years of age can be calculated with relative accuracy. 

TABLE 2(a). ESTIMATED PREVALENCE OF HEARING IMPAIRMENT IN DEVELOPED COUNTRIES
2 

(population over three years of age) 

Age 
Total 

population 
(millions) 
1985 2000 

Population with impairment 

Percentage 1 
1985 

(millions) 
2000 

(millions) 

grade 5 grade 3 grade 5 + 4 grade 3 grade 5 + 4 grade 3 

3-14 206 207 0.073 0.188 0.150 0.387 0.151 0.389 

15-44 522 541 0.075 0.219 0.392 1.143 0.406 1.185 

45-6A 257 295 0.323 1.008 0.830 2.591 0.953 2.974 

65+ 130 166 2.455 5.416 3.192 7.041 4.075 8.991 

1 115 1 209 4.564 11.162 5.585 13.539 

15.726 19.126 

9. The prevalence in the United States of America projected for the 1985 population 
(1115 million) of the developed countries gives an estimated total of about 15.7 million 
people with hearing impairment grades 3, 4 and 5 (Table 2(a)). Of these, about 4.5 million 
would have a profound or severe bilateral hearing impairment. The numbers may be expected to 
rise in the future: of the 1200 million people in developed countries in the year 2000, 
5.6 million are expected to have profound or severe hearing impairment, and 13.5 moderate 
hearing impairment. 

Developing countries 

10. There are no 
various grades of 
between developed 

similar data for developing countries. The above-mentioned prevalences for 
hearing impairment, adjusted for differences in population age-structure 
and developing countries, give the estimates shown in Table 2(b). 

1

 Persons with impaired hearing: United States - 1971, Vital and Health Statistics, 
data from the National Health Survey, Series 10, No. 101, U.S. Department of Health, 
Education and Welfare. 

2 Population data source: Demographic indicators of countries: estimates and 
projections as assessed in 1980. New York, United Nations, 1982. 



TABLE 2(b). ESTIMATED PREVALENCE OF HEARING IMPAIRMENT IN DEVELOPING COUNTRIES 
(population over three years of age) 

Population with impairment] 
Total 

Age population Percentage
 1 9 8 5 2 0 0 0 

(millions) (millions) (millions) 
1985 2000 

grade 5 + 4 grade 3 grade 5 + 4 grade 3 grade 5 + 4 grade 3 

3-14 1 035 1 230 0.073 0.188 0.771 1.985 0.920 2.369 

15-44 1 675 2 306 0.075 0.219 1.256 3.668 1.729 5.050 

45-64 468 693 0.323 1.008 1.512 4.717 2.238 6.985 

65+ 152 237 2.455 5.416 3.732 8.232 5.794 12.782 

3 330 4 466 7.271 18.602 10.681 27.186 

25.873 37. 867 

11. The prevalence in the United States of America projected for the 1985 population of the 
developing countries gives an estimated total of 25.9 million people with hearing impairment 
grades 3, 4 and 5 (Table 2(b)). Of these, 7.2 million would have a severe or profound 
hearing impairment and 18.6 million a moderate one. By the year 2000 these prevalences are 
expected to rise to some 10.7 million and 27.2 million respectively. 

All countries 

12. On the assumption that the above are moderate estimates of the prevalence of hearing 
impairment, the total prevalence in all countries (both developing and developed) can be 
estimated as shown in Table 2(c). 

TABLE 2(c). ESTIMATED PREVALENCE OF HEARING IMPAIRMENT - ALL COUNTRIES 
(population over three years of age) 

TT
 . , . . Population with impairment 

Hearing impairment ^ ^ 

- g r a d e 1985 2000 

(millions) (millions) 

5 + 4 11.835 16.266 

3 29.764 40.725 

41.599 56.991 

1 As in the previous table for the developed countries, the data of the United States 
study are here projected for the total population of developing countries• The much greater 
increase foreseen for 2000 is due to differences and trends in population size and age 
distribution. 



13. It thus appears that, in 1985, there are about 41.6 million people with impaired 
hearing, in 11.8 million of whom it is severe or profound, and in 29.8 million moderate. By 
the year 2000 these prevalences will have risen to about 16.3 million and 40.7 million, 
respectively, or a total of about 57 million. On this basis, it is suggested that until more 
reliable evidence has been produced, the above estimates could be used to indicate the size 
of the global population at present (1985) having hearing impairment.1 

14. The figures above are a moderate estimate； the incidence of hearing impairment is most 
probably higher in developing than in developed countries, a main factor being the much 
higher incidence of otitis in these countries. On the other hand, the prevalence rates may 
be reduced by the fact that many hearing impaired children die from diarrhoea, 
pneumonia/bronchiolitis and other diseases combined with malnutrition. Thus the numbers are 
likely to be revised when the results of accurate sample surveys become available. 

15. It is of fundamental importance that such sample surveys should be carried out in as 
many countries as possible to find out the extent of the problem and also to highlight the 
urgency of preventive action. Furthermore, such research will also make it possible to plan 
for rehabilitation of persons with hearing impairment, an action badly needed in many 
developing countries. The studies should include research on the mortality rate of infants 
and children with hearing impairment of grades 4 and 5. 

IV. DIAGNOSIS OF HEARING IMPAIRMENT 

16. In the industrialized countries, a number of simple screening tests are widely used 
(e.g., for testing of infants and children, in schools, at examinations of recruits for the 
armed forces, etc.). If screening tests give any indication of a hearing impairment, an ear 
examination and then an audiometric test normally follow. If these examinations confirm a 
suspicion of a chronic impairment, the person would be referred to appropriate specialists. 
It should be pointed out that screening tests for children under three years of age are not 
very accurate. It is therefore urgent in developed, as well as underdeveloped countries to 
undertake efforts to increase their validity. 

17. A similar approach could be set up within the health services of all developing 
countries. It should be understood that what is proposed is an ideal example for a long-term 
solution; meanwhile countries will adjust the diagnostic services to what is feasible in 
their environment. Also it must be recognized that to diagnose is only meaningful if there 
is a possibility for subsequent corrective action of a curative or rehabilitative nature. 

18. Developing countries are now in the process of setting up primary health care delivery 
systems and the appropriate referral level services. The technology for diagnosing hearing 
impairment should - at an appropriate phase - be included in existing health services using a 
non-specialized "horizontal" approach, recognizing the fact that the specialized services may 
still take many years to develop. The following proposals are made. 

1 A review of some international estimates has been undertaken by McCavitt, M. E. 
International survey of deafness and services to deaf people. Proceedings of the World 
Federation of the Deaf, Washington, D.C., 1975. 

A survey giving, inter alia, percentages of people aged 60 and above who report hearing 
problems has been published by the World Health Organization (Heikkinen, E., Waters, W. E. & 
Brzezinski, Z. J., ed. The elderly in eleven countries: a sociomedical survey. Copenhagen, 
World Health Organization, 1983). 



Level 1： Community (village block, etc¿) 
Population about 500-5000 

At this level people will normally receive essential services from a primary health 
care worker, based in the community. This worker should be taught how to apply simple 
screening tests to detect hearing impairment in children and adults. It is recommended 
that all children undergo the first routine test before the age of two years and the 
second just before they reach school age. Further tests could be given on a regular 
basis to older children and adolescents and should, in any case, be administered to all 
who complain about their hearing, or ear discharge, pain, persistent headache, vertigo 
or tinnitus, as well as to infants and children belonging to high-risk groups (low birth 
weight and certain other conditions at birth). 

There are several useful descriptions of how simple screening tests can be carried 
out.l The first diagnosis of a hearing impairment in an infant is often made by the 
mother. Public information campaigns might contribute to early identification of 
hearing impairment. The screening of a child under three years of age is - as already 
indicated 一 more difficult than screening at later ages. The health worker needs more 
experience when screening infants of this age than when screening older children. 

When a health worker identifies any person with possible hearing impairment, a 
referral should be made to the next level. 

Level 2: Health centre 
Population about 5000-10 000 

At this level there may or may not be a physician in attendance. If there is no 
physician, the referrals from the health worker for diagnosis of hearing impairment may 
be sent to a medical assistant, a nurse, or a rehabilitation assistant, for example. 

Also at this level hearing ability could be tested with a tuning fork (and 
possibly, later on, with a low-cost audiometer - see paragraph 21(2). Ear examinations 
to exclude wax and foreign bodies should, if possible, be made with a simple otoscope. 

Level 3： The first-line hospital 
Population about 10 000-50 000 

This has one or more, mainly non-specialized, physicians. Here audiometric 
examinations could be carried out, when a low-cost audiometer can be provided. A 
simplified audiometer is now undergoing testing in several countries• Whenever a 
hearing impairment is diagnosed, the physician should be able to ascertain most of the 
causes of such impairment. However, when necessary, referrals to level 4 should be 
considered. 

Level 4： The specialized services 
Population over 50 000 (usually much more) 

Here there would ideally be a physician trained in ear, nose and throat diseases 
and a professional staff member with some experience in audiology (e.g., an audiological 
assistant). At this level it should be possible to further diagnose the cause of the 
hearing impairment, and make an assessment of excessive noise in the environment. 

19. The above outline is only one model and many alternatives are possible, e.g., mobile 
consultants or test vans from level 4 could visit first-line hospitals and other hospitals 
which do not have access to a specialist. Also, simple, low-cost audiometry could be used at 
level 2 and not only at levels 3 and 4. 

Helander, E.> Mendis, P. à Nelson, G. Training disabled people in the community. 
Geneva, World Health Organization, 1983, pp. 33-37; Nolan, M. N. & Tucker, I. G. The 
hearing impaired child and the family. London, Souvenir Press (E. & A.) L t d” 1981, 
pp. 35-70. 



20. It should be noted that better screening and diagnosis is of importance also in 
identifying reasons for speech difficulties other than those due to hearing impairment; 
e.g., those caused by mental retardation, autism, multiple handicaps, etc. 

21. The following studies and research could provide useful information on how to proceed 
while developing diagnostic services aimed at detecting hearing impairment. 

(1) The reliability of screening programmes could be assessed. The present procedures 
are based on questions to informants (e.g., heads of households) and their answers. 
Simple performance tests would be preferable and could be given to everybody, and not 
only to household members whom the informant has identified as having a hearing 
impairment. The cost-effectiveness of such improved screening could be studied. 

(2) A model of a simple, low-cost audiometer exists already. This and others could be 
field-tested• Then the most useful field audiometer (or audiometers) could be 
manufactured. It is estimated that a suitable audiometer, including rechargeable 
battery, could be mass-produced at about US$ 30. A manual (English, French, Spanish, 
Arabic) should be developed, describing screening procedures and the use of the simple 
audiometer. A booklet is needed to describe its technical maintenance and repair. 

(3) A manual on the use of an otoscope for diagnostic and therapeutic procedures could 
be produced. It should then be field-tested and made available in English, French, 
Spanish and Arabic. 

V. CAUSES OF HEARING IMPAIRMENT 

22. There is a large body of information regarding the causes of hearing impairment in 
developed countries. In most developing countries such information is scarce. 

23. Below is a list of the common causes of hearing impairment (in random order): 

Common causes of hearing impairment 

(1) Genetic factors, symptoms may be present already at birth or appear later in life, 
e.g., in the case of otosclerosis. 

(2) Malformations, e.g., absence of outer ear, of ear canal, of ossicles. 

(3) Certain diseases of the mother during pregnancy, e.g., rubella, cytomegalovirus. 

(4) Perinatal factors, anoxia, traumatic brain damage, jaundice, rhesus 
incompatability, prematurity. 

(5) Otitis media (middle ear infection). 

(6) Other infectious diseases, e.g., meningitis, measles, viral encephalitides, mumps, 
varicella/zoster, Lassa fever, malaria, and herpes type 2 virus and cytomegalovirus 
infections. 

(7) Excessive noise, especially if it occurs over an extended period of time, 

(8) Trauma, e.g., brain concussion, haemorrhage, laceration. 

(9) Menière
1

s disease. 

(10) Tumours that compress the auditory nerve, e.g., acoustic neurinoma, 
neurofibromatosis. 

(11) Cerebrovascular disease (stroke). 

(12) Aging (presbycousis). 

(13) Ototoxic drugs, e.g., antibiotics (streptomycin, gentamicin, amikacin, tobramycin, 
neomycin, etc.), analgesics (salicylates), antipyretics, diuretics, quinine. 



(14) Nutritional factors, e.g., goitre, kwashiorkor, cassava eating (causing chronic 
cyanide poisoning). 

(15) Other diseases or conditions that an otologist can diagnose, e.g., tinnitus. 

24. Epidemiological research should be undertaken to improve the data basis. As local 
conditions vary greatly, such research should be set up in several countries of each 
geographical region. 

VI. PREVENTION OF HEARING IMPAIRMENT 

25. In considering a possible approach to the prevention of hearing impairment, the 
definitions of disability prevention used in the WHO programme and policy for disability 
prevention and rehabilitation apply.1 

Primary prevention includes the action aimed at preventing the impairment from occurring 
(e.g., immunization against rubella and other preventable diseases, genetic counselling, 
accident prevention, hearing conservation programme in the workplace, etc.). 

Secondary prevention includes action to be taken once the impairment is present, either 
to cure a disease (e.g., otitis media) or to stop its progress (e.g., 
streptomycin-induced hearing impairment) or to reverse the damage to the hearing (e.g., 
by ear surgery) or to compensate for a hearing impairment (e.g., by a hearing aid or 
sound amplification in rooms, etc.). 

Tertiary prevention includes rehabilitation, such as special education in communication, 
provision of an interpreter, provision of a job, improved social integration to diminish 
the handicapping social, economic and psychological consequences of the hearing 
impairment. 

26. Table 3 summarizes the most important risk factors and their estimated importance, and 
gives examples of some primary and secondary prevention. (Tertiary prevention is not dealt 
with in this report.) It lists 15 causes of hearing impairment. An attempt has been made to 
quantify the importance of each by ranging it in one of three classes. The most important 
(***) are genetic factors, otitis media and aging (presbycousis). Moderate contributors (**) 
include diseases in pregnancy, such as rubella, perinatal factors, other infections (such as 
meningitis and Menière

1

s disease). Other causes are estimated to contribute on a small scale 
only. 

27. In the interpretation of this table the priorities associated with the impact of a 
hearing impairment on an individual have to be taken into account. For instance, 
rubella-caused deafness in an infant is a lifelong and very serious disabling condition. It 
therefore is more urgent to direct preventive action to this cause of hearing impairment than 
to prevent conditions which cause moderate hearing impairment only, and do so later in life. 

28. The following comments are offered regarding preventive measures in the order in which 
the causes appear in Table 3. 

(1) Genetic factors. Genetic factors are most likely to cause hearing impairment in 
populations with a high rate of consanguinous marriage.^ It is estimated that above half 
of all deafness (grade 5 impairment) among children is of genetic origin. Although much 
epidemiological information is available from developed c o u n t r i e s , 3 there is not enough 
about the situation in developing countries. Therefore, support for such research should be 
considered. But it must be remembered, in this connection, that a number of attempts have 
been made in the past to explore other genetic conditions causing serious disability, such as 
blindness and it has proved difficult to implement programmes aimed at prevention of 

1

 WHO document A29/INF.DOC./1, 1976. 
2

 Kapur, G. P. Deafness, In Wilson, J., ed., Disability prevention： The global 
challenge, Oxford University Press, 1983. 

3 
Fraser, G. R. Profound childhood deafness, J. Med. Genet., 1964, pp. 1-118. 



TABLE 3. CAUSES OF HEARING IMPAIRMENT, THEIR RELATIVE IMPORTANCE AND SOME 
POSSIBLE HEALTH SYSTEM, OR OTHER, FIRST- AND SECOND-LEVEL PREVENTION 

Cause Importance
1

 Examples of prevention 
[1) primary (2) secondary 

Health care delivery 
system 

Genetic factors 

2. Malformations 

3. Certain diseases 
of the mother 
during pregnancy 

4. Perinatal factors 

5. Otitis media 

6. Other 
infections 

7. Noise 

8. Trauma 

9, Menière's disease 

10. Tumours 

11, Cerebrovascular 
disease 

12. Aging 
(presbycousis) 

13. Drugs 

14. Nutrition 

* * 

* * 

* * * 

Genetic counselling: 
public education 

Surgery 

Improved care of pregnant 
women； rube11a 
immunization 

Improved care during 
pregnancy and at birth 

Identification of risk 
children; 
Antibiotic treatment 

Immunization against 
meningitis, measles, mumps 

Reduction of noise levels 
in industry and transport； 
use of protection against 
noise 

Accident prevention; 
public education 
Surgery 

Surgery 

Surgery 

Stroke prevention in risk 
groups; public 
information 

Avoidance of such drugs； 
Close supervision 
patients treated with 
causative drugs 

(1) Iodization; nutritional 
programmes, public 
education 

Primary health care; 
referral health services; 
schools, information services 

Referral health services 

Primary health care; 
school health services 

Primary health care; 
referral health services 

Primary health care 

Primary health care 

Legislation; hearing 
conservation programme; 
inspection of machines, 
vehicles and aircraft 

Information channels 
Referral health services 

Referral health services 

Referral health services 

Primary health care; 
information channels 

Primary health care; 
referral health services 

Public health legislation; 
information channels 

15. Other 

1

 This estimate of importance relates to the quantified data: 
*** denotes the cause of a high proportion of hearing impairment; 

a moderate proportion; and 
a low proportion. 



genetically caused disabilities. In the present situaton great caution is needed where genetic 
counselling is concerned. There are many examples of persons having non-genetic hearing 
impairment being prevented from marrying, or counselled to have no children, or sterilized. 
Genetic relationships, especially in recessive cases, are seldom simple and unjustified 
intervention has caused a lot of psychological trauma. 

(2) Malformations. These are rare and may sometimes be corrected by surgery. 

(3) and (4) Certain diseases of the mother during pregnancy and perinatal factors. The risk of 
hearing impairment should be taken into consideration in all maternal and child health 
programmes. 

Rubella infection in pregnant women is known to cause grade 4 or grade 5 hearing 
impairment in a proportion of the infants. There are at present three main approaches in 
rubella immunization. The first aims at individual protection of women throughout their 
childbearing period and is based on immunization of girls aged 10-14 years with one dose of 
monovalent rubella vaccine. This strategy is not believed to diminish the circulation of the 
wild virus. The second approach is intended to interrupt transmission of the rubella virus in 
young children, thus reducing the possibility of exposure of susceptible pregnant women and 
requires immunization of all children at 15 months of age with combined measles-mumps-rubella 
vaccine (MMR). The third scheme is a compromise programme, which is based on immunization of 
all children with two doses of MMR, one at 18 months and another at 12 years of age. 

WHO has not so far formulated a recommendation on which strategy to follow. 
Industrialized countries in general have adopted a number of rubella immunization programmes 
and this has led to a considerable reduction of hearing impairment at birth. However, in the 
case of the developing countries, very little action has been taken. The Expanded Programme on 
Immunization is primarily targeted at children under one year of age and does not include 
rubella. 

Further epidemiological studies will have to be carried out in several developing 
countries before a strategy for rubella immunization can be decided upon. Immunological 
research is also needed to find out the age at which most children and/or adolescents have the 
disease, the duration of immunity that results from primary infection, etc. Further, should 
such studies confirm that rubella is a factor causing hearing impairment to the same degree in 
developing countries as in developed ones, it is recommended that governments and primary 
health care services should seriously consider a programme of rubella immunization. 

With regard to perinatal factors, it should be borne in mind that hearing impairment may 
be prevented by safe delivery, prevention and management of neonatal jaundice and management of 
acute respiratory infection. Early detection - which would help to prevent some of the 
consequences of hearing impairment during infancy and childhood - should be included in the 
routine screening programmes of children under five years of age. 

(5) Otitis media. Acute otitis media is one of the most common infections in infancy and 
childhood in all countries. Most children over one year of age have probably had at least one 
episode of otitis media and many children will have had three or more infections. Recurrent 
and chronic otitis media in infancy and early childhood may have long-term effects on 
development of speech, language and cognitive functions. It is the most important cause of 
conductive hearing impairment in young people in developing countries. 

Primary prevention could be made possible if more were known about high-risk children. 
Among factors to consider are： quality of housing (over-crowded homes cause more 
cross-infections among children), lack of hygiene, malnutrition, and limited access to health 
care services. An inverse relationship between socioeconomic status and the risk of developing 
otitis media has been reported in many studies giving support to the commonly quoted expression 
that "the running ear is the heritage of the poor... 

Epidemiological studies of otitis media in developed countries have shown that bacteria 
are present in middle ear exudates in about two-thirds of children having this disease, and 
this proportion is likely to be higher in developing countries. The most prevalent agents are 
Streptococcus pneumoniae and Haemophilus influenzae. 



The present consensus is that secondary prevention of hearing impairment caused by otitis 
media includes antibiotic treatment. Although oral penicillin is given as a standard treatment 
in some countries, this treatment does riot provide the concentration needed to eliminate 
H. influenzae from middle ear fluid. The drugs currently preferred are either ampicillin 
(amoxycillin) or cotrimoxazole. 

The primary health care services of developing countries should provide the facilities for 
the diagnosis and antibiotic treatment of otitis media in infants and children, in whom this 
infection is easy to diagnose if the eardrum is perforated and there is ear discharge. In 
imperforated otitis, otoscopio examination is necessary. In older children clinical 
recognition is facilitated when the child can say that the ear is painful. The use of the 
otoscope cannot be taught to community health workers and health staff with less than three 
years' formal training; thus, the otoscope is not an appropriate technology for the most 
peripheral services of primary health care in developing countries. There is a clear need for 
research and development of appropriate technology for easy application by non-doctors to 
identify the presence of imperforated acute otitis media in infants and young children at the 
community level of primary health care. 

In children with chronic ear discharge the use of antibiotics is controversial; a useful 
treatment is aural toilet four times a day with absorbent clean paper or cloth rolled into a 
wick, repeated for several days until the drainage stops. Antihistamines and vasoconstrictors 
are ineffective in both acute and chronic media. 

In some patients with chronic otitis media, surgical intervention is needed. In some 
countries this has been done through what are known as "ear-camps". They consist of ad hoc 
surgery services set up for a few days or weeks in an urban or rural area, where there is no 
specialist in ear, nose and throat diseases. Usually a number of highly complex operations are 
carried out: eardrum and other reconstructive surgery, cholesteatoma removal, drainage, etc. 

Opinions regarding ear-camps differ; some specialists advocate their use on an extended 
basis, others are more critical and indicate that the ear camp approach does not sufficiently 
take into consideration the need for follow-up of patients to ensure the success of the 
intervention. Highly sophisticated technology (e.g., for microsurgery) needs to be used, and 
there is almost no possibility of delegating any of the interventions to less specialized 
staff. In these and other aspects, ear-camps differ from eye-camps. 

In the absence of a consensus, ear-camps cannot at the present time be recommended as a 
technology to provide specialized ear surgery. Only after further studies would it be possible 
to evaluate their effectiveness. For the time being, there is agreement to recommend use of 
the traditional referral system approach, and strengthen it with decentralization to the 
first-line hospital of some of the more common and less complex ear surgery. Further studies 
of innovative efforts to improve provision of ear surgery, on a decentralized basis, should be 
given high priority. 

(6) Meningitis. Immunizations should be carried out in geographical areas where meningitis is 
endemic. There is now a low-cost vaccine against meningitis A and C, and a new vaccine against 
meningitis В is expected in the near future. Epidemiological studies should be undertaken 
involving the age groups at highest risk. Furthermore, to avoid hearing impairment resulting 
from meningococcal and pneumonococcal infections, early treatment should always be instituted. 

(7) Excessive noise. Occupational exposure to intensive noise is encountered in a wide 
variety of industrial and mining processes, e.g., in the textile industry, particularly 
spinning and weaving, machine operations； in stone crushing plants； in use of powered 
machinery, such as trucks and tractors, and the use of drills in construction, tunnelling and 
mining. 

Hearing loss due to noise is considered one of the most common work-related diseases. It 
is irreversible involving auditory nerve deafness and damage to the organ of Corti in the inner 
ear. It occurs after prolonged exposure to intensive noise (above 85 dB). It is not uncommon 
to find 25% or more of workers exposed to noise having a moderate or severe occupational 
hearing impairment. However, at present there is no standard occupational disease reporting 
system, those figures are based on epidemiological surveys by occupational health 
institutions. More work is needed to develop a full understanding of the incidence of this 
cause of hearing impairment and its consequences. 



Regarding prevention it might be mentioned that the occupational exposure limit adopted by 
a number of countries for noise is 85 dB. 

Preventive measures include mainly the following: 

(1) control at the source of noise, for example, by: padding or suspension of noisy 
machinery and use of mufflers for exhaust gases under pressure; 

(2) environmental control, primarily by enclosure of the source and utilization of 
noise-absorbing material on the walls； 

(3) periodic audiometry of the workers exposed to noise for the early detection of 
hearing impairment before a level of complete deafness is reached. In pre-employment 
medical examinations, workers susceptible to noise, such as those with a history of 
diabetes, arterial hypertension, otitis media infection and meningitis, should be 
excluded or very carefully observed in exposure to intensive noise at work. 

(8), (9), (10), and (11) Trauma, Meniêre
f

s disease, tumours and cerebrovascular disease. 
These are rare causes of hearing impairment and should be dealt with by the preventive measures 
appropriate to the disease or condition. 

(12) Aging. Not much is known about the natural failure of hearing with advancing age 
(presbycousis) in developing countries. It is known for instance, that, in the case of 
age-related eye disease such as cataract, the disease appears among much younger people in 
developing countries than in industrialized countries. Whether this is related to premature 
aging or to other environmental factors is debatable. 

Presbycousis - a major cause of hearing impairment - can sometimes be ameliorated by the 
use of hearing aids. Such aids are, however, very expensive. It is technically feasible to 
manufacture hearing aids costing us US$ 10 or less. Once these are available, and there is 
appropriate technical staff to handle adjustments and repairs, and supply batteries, etc., a 
high proportion of the elderly in developing countries could benefit. Hearing aids are now 
worn by 2-5% of the population in developed countries and there is reason to believe that such 
aids are needed by a similar proportion of people in developing countries. 

It should be pointed out that the use of hearing aids is not restricted to cases of 
presbycousis, even if this is the most common reason. Most people with hearing impairment 
(except some of those who have sensoneural deafness) can be helped by such aids. Thus the 
manufacture of a low-cost aid is of utmost importance. 

(13) Drugs• Drugs which frequently cause hearing impairment should be used with caution.1 
Some of these drugs are included in the recommended WHO Model List of Essential Drugs, and it 
would be desirable to substitute others for them. If there is no alternative, the greatest 
care should be taken to monitor side-effects. 

The best known example of a drug with toxic effects on hearing is streptomycin. It is 
used either daily, during the first two months of treatment, or twice a week, for a year, in 
what is known as the "intermittent" therapy for tuberculosis. The risk of hearing impairment 
is greatly diminished when low (although effective) doses are prescribed. The usual 
therapeutic dosage in adults is 15 mg/kg body weight in both daily and intermittent treatment• 
However, a total dose of 1 g per day in adults under 60 years of age, and of 0.75 g in older 
persons should never be exceeded. In children the dosage could be up to 20 mg/kg. 
Streptomycin should not be given to persons with insufficient renal function. WHO manuals on 
tuberculosis stress the necessity of keeping the dosage within these levels to avoid hearing 
impairment. 

(14) Nutrition. In the geographical areas where goitre is endemic, hearing impairment is 
common, often in association with cretinism and mental retardation. Preventive action has 
been taken in many such areas - mainly by iodization of commercially distributed salt. In the 
future these efforts need to be strengthened. 

1 A survey of ototoxic drugs appears in Paparella, M. И. & Shumrick, D. A., ed. 
Otolaryngology, 2nd ed., Philadelphia, W. B. Saunders, 1980, pp. 1804-1827. 



(15) Other causes. There are a number of other causes for hearing impairment, such as 
smoking and exposure to toxic agents. In tinnitus-associated hearing impairment a variety of 
factors may be involved; most specialists doubt that effective intervention is possible in 
the majority of such cases. 

29. In short, some hearing impairment is preventable - especially the severe forms (grades 4 
and 5) appearing at birth or during childhood. Other hearing impairment is reversible or may 
be compensated for. It seems theoretically possible that perhaps as much as 50% of the 
incidence of hearing impairment in developing countries could be totally avoided or its 
consequences significantly reduced by prevention. In practice, however, to prevent, reverse 
or compensate for hearing impairment requires a multifaceted approach including the setting 
up of many programmes in several sectors, which is likely to take a long time. The level of 
reduction theoretically possible will not be obtained by any short-term action; it requires 
a long period of well-planned and methodical work. 

30. One of the reasons why action has not been undertaken in some developing countries is 
the lack of public awareness of this widespread disability and its grave consequences. 
Information campaigns, public education and strengthening of organizations of 
hearing-impaired people may contribute to increased awareness. 

31. Another reason is the lack of appropriate and reliable information regarding many of the 
epidemiological aspects, the effectiveness and feasibility of various preventive measures, < 
and insufficient development of technology. It is urgent that steps be taken to rectify 
these shortcomings, especially to assess the potential effect of some prevention. 

VII. AVAILABILITY OF SERVICES 

32. Better prevention and treatment of the various conditions leading to hearing impairment 
depends to some extent on the availability of specialists and specialized services. 
Specialists are needed to train staff at peripheral levels, to supervise services, and to act 
as mobile consultants (whether in ear-camps or as regular visitors to level 3 health 
facilities). 

33. Specialists in ear, nose and throat diseases are today not available in sufficient 
numbers. A recent study of the six countries of the Association of South-East Asian Nations 
(Brunei Darussalam, Indonesia, Malaysia, Philippines, Singapore and Thailand) showed that 
these countries had one such specialist to 520 000 population.1 

34. Table 4 shows the proportion of hospital beds for ear, nose and throat diseases in 
selected countries. It reveals the large differences in availability of ENT services between 
countries. It should be noted that there are a large number of developing countries for 
which statistics are not available; in some cases this absence of data can be interpreted as 
meaning that ENT hospital beds are quantitatively negligible. ( 

35. If the above facts serve to emphasize that services at health care level 4 are 
insufficient, the same point can be made as regards availability of services at levels 1, 2 
and 3: health staff in general - who are responsible for treatment of ear conditions - are 
too few to provide the care needed for an effective programme of prevention of hearing 
impairment• 

36. Means of strengthening the manpower training should be developed, though it may be 
justified in some countries first to carry out the research and studies proposed above. This 
research will serve to clarify the requisite policies and practical action for primary and 
secondary prevention, and especially what can be done by auxiliary personnel. 

1

 Prasanuk, S. (paper presented at the XVII International Congress of Audiology, 
Santa Barbara, USA, 1984). 



TABLE 4. EAR, NOSE AND THROAT (ENT) HOSPITAL BEDS 
IN SELECTED COUNTRIES (1979-1981)

1 

Country ENT beds (per 
million inhabitants) 

Czechoslovakia 290 
Sweden 164 
Qatar 130 
Algeria 47 
Greece 38 
Singapore 31 
Jordan 16 
Pakistan 10 
Sudan 2 
Viet Nam 2 
Oman 1 
Malaysia 0 
Peru 0 

37. Rehabilitation programmes for children with severe or profound hearing impairment are 
insufficient in developing countries. Adults with acquired hearing problems are also 
underserved. It may be estimated that in developing countries only a very small percentage 
of those in need receive adequate care. This considerably aggravates the condition and 
exacerbates the social and economic consequences for the individual, the family and the 
community. 

38. WHO has developed a simple effective rehabilitation technology, which is now being 
applied in about 30 countries• Using this technology health workers at level 1 can implement 
a programme for the rehabilitation of people with a hearing impairment. This community-based 
programme needs to be strengthened and included in primary health care services everywhere. 

VIII. COUNTRY INFORMATION 

39. By the end of February 1986 about 30 countries had provided WHO with information 
regarding their ongoing programmes related to the prevention of deafness and hearing 
impairment. A number of countries have given examples of prevalence figures showing the 
extent of hearing impairment, and its causes in their countries. Descriptions have also been 
received of the type of preventive activities that are already undertaken or planned. 

40. It is very difficult to draw any conclusions from this incomplete information. It seems 
desirable to give more attention to formulating and analysing the problem country by 
country. The situation is so diverse that great care has to be taken to individualize future 
programmes of national action. 

41. Also it is obviously not possible to develop any set of comprehensive and specific 
suggestions for national action, in most areas, such as how to treat otitis media, genetic 
counselling, protection against high levels of noise, provision of hearing aids 一 as either 
there is insufficient scientific background, or the cost implications are unknown, or the 
country policies and priorities differ. 

1 Based on official statistics published in the World Health Statistics Annual, 
Geneva, World Health Organization, 1983. Separate statistics on ENT beds are available for 
45 countries. 



42. The conclusion of the country information is thus that many countries have already 
embarked on valid and effective programmes； these programmes should continue and be 
strengthened so that all populations can eventually be protected against hearing impairment. 
The second conclusion is that countries should cooperate in order to develop better and more 
appropriate approaches in areas where a consensus on technology and/or type of delivery 
system is lacking. 

IX. INFORMATION FROM NONGOVERNMENTAL ORGANIZATIONS 

43. About ten such organizations have provided WHO with information on their present 
activities and suggested activities for the future. Few of these organizations seem to have 
any activities in developing countries, but many have mentioned plans to set up research, 
manpower training programmes, work on technology, and possibly participate in efforts to 
provide prevention, such as rubella vaccination, etc. 

X. PROPOSALS FOR STRENGTHENING MEASURES OF PREVENTION AND TREATMENT OF DEAFNESS AND HEARING 
IMPAIRMENT 

44. Programme objective 

To decrease the incidence and consequences of hearing impairment, especially in the 
profound and severe forms. 

45. General approach 

To develop and include in the health and other public services in all countries 
effective technologies aimed at the prevention of deafness and hearing impairment• Emphasis 
should be given to the services provided at the primary health care level. 

46. Specific action needed 

(1) Governments to; 

(i) support and strengthen studies and research in order to secure reliable data 
regarding the frequency and causes of hearing impairment and an assessment of the 
probable effectiveness of preventive, therapeutic and rehabilitative action; 

(ii) undertake information and public education campaigns to raise people's awareness 

of hearing impairment and its health and social consequences； 

(iii) initiate and maintain action aimed at reducing the incidence and 
consequences of hearing impairment, eventually providing full population 
coverage, especially regarding treatment of curable hearing impairment, 
immunization against diseases causing such impairment, genetic counselling, 
reduction of noise levels in the industry and transport sectors and supportive 
legislation; 

(iv) cooperate with WHO and nongovernmental organizations in order to develop better 
prevention of hearing impairment； 

(V) encourage the involvement of organizations of the hearing-impaired in prevention 
and rehabilitation; 

(2) WHO to： 

(i) provide standards regarding terminology; 

(ii) conduct technical working groups, which could formulate guidelines regarding 
policies, strategies and plans for preventive action, general approaches and 
specific technology service delivery systems and evaluation; 

(iii) initiate, support and coordinate research and studies outlined above; 



(iv) contribute to better information and encourage action to reduce the incidence and 
consequences of deafness and hearing impairment by the widest possible 
publication of the facts and the urgency of actions； 

(V) cooperate with governments requesting programmes aimed for the prevention of 
deafness and hearing impairment； 

(vi) cooperate with intergovernmental organizations of the United Nations system and 
nongovernmental organizations wishing to further programmes for the prevention of 
deafness and hearing impairment. 

(3) Nongovernmental organizations of the hearing-impaired to: 

(i) strengthen their efforts to organize people with hearing impairments at the 
community and national levels； 

(ii) seek a more active role in advising governments and authorities on the desirable 
actions and priorities for prevention, treatment and rehabilitation of hearing 
impairment and on interventions to decrease associated environmental factors; 

(iii) increase the information - and the awareness - of the public on the causes and 
consequences of hearing impairment for the individual and society; 

(iv) cooperate with governments, WHO and other organizations of the United Nations 
system and with other nongovernmental organizations, in order to initiate, 
develop, strengthen and maintain all the action required to achieve a reduction 
of the impact of hearing impairment； 

(4) Other nongovernmental organizations to: 

(i) undertake and support studies and research for the development of improved 
programmes for the prevention of deafness and hearing impairment, along the lines 
suggested. 

(ii) undertake and support action to implement country programmes including the 
training of manpower at all levels； 

(iii) inform the public on the various aspects of hearing impairment and its 
prevention; 

(iv) cooperate with governments and other organizations, including WHO, in the action 
required to implement an effective programme for the prevention of deafness and 
hearing impairment. 

47. Specific proposals for the period 1986-1989 

Pending the provision of funds, the Organization might take the following action: 

(1) Global and interregional activities: 

(i) Establishment of a new panel of experts for the prevention of deafness and 
hearing impairment; 

(ii) Convening of a scientific group to recommend policies, strategies, 
approaches, research projects on technology and delivery systems and 
evaluation criteria; 

(iii) Development of a medium-term programme and detailed action plans for 
the remaining part of the Seventh General Programme of Work and for the 
period of the Eighth; 

(iv) Establishment, in conjunction with the regional offices, of a network of 
collaborating centres which could design, implement and evaluate educational 
programmes for various levels of health personnel involved； 



participation in or conduct of research programmes； clearing house 
activities for information； development testing and evaluation of 
audiometers, otoscopes and hearing aids, etc.； 

(V) Convening of a meeting with nongovernmental organizations and donor agencies 
to encourage such organizations to set up, increase and provide funding for 
the prevention of deafness and hearing impairment in developing countries； 

(vi) Continued encouragement and coordination of the various regional and country 
activities. 

(2) Regional activities： 

(i) Stimulation and coordination of activities within countries of the region; 

(ii) Allocation of funds for research; 

(iii) Holding of regional seminars to raise the awareness of the importance 

of prevention, to discuss guidelines for country-level activities and to 
translate such guidelines into practical action in the countries of each 
region in the context of health for all. 

(3) Country-level activities: 

(i) Through WHO programme coordinators who would discuss the matter with 
ministries of health, the survey of ongoing activities using a standard 
questionnaire (to be prepared on a global basis), reporting back to regional 
offices and WHO headquarters； 

(ii) Encouragement of efforts to include delivery of the relevant care through 
health services, as part of primary health care, and through programmes in 
other sectors; 

(iii) Channelling of reports for research projects to regional offices and 
to donors. 

XI. TRENDS FOR THE EIGHTH GENERAL PROGRAMME OF WORK 

48. Research on the prevention of deafness and hearing impairment is at least 10 years 
behind similar research in the area of prevention of blindness. Efforts should therefore be 
made to retrieve lost time as a matter of urgency. It may be possible to propose more 
appropriate and effective technologies by about 1992, and to start implementing larger-scale 
service delivery in the context of health for all by about 1993. Priority would be given to 
those services which are likely to have the greatest impact on the largest number of people. 

49. Tentative targets for the year 2000 may include, for example, reduction of the incidence 
of congenital deafness by 20%, reduction of hearing impairment caused by otitis media by 

30%； and the provision of hearing aids to 30% of those needing such aids in developing 
countries. It is too early, however, to say whether such targets are realistic. 

50. The achievement of these or similar targets will call for concentrated research efforts 
during the period of the Eighth General Programme of Work, and the establishment of a 
management system to monitor the development of the programme and evaluate whether or not 
targets are met. 

XII. COST IMPLICATIONS 

51. There is no regular budget provision for a programme on the prevention of deafness and 
hearing impairment and so, in order to make such a programme operational, extrabudgetary 
funding is required. Needs at global level have been estimated at a minimum of US$ 205 000 
for each of the two financial periods up to the end of the Seventh General Programme of Work 
(1986-1987 and 1988-1989) in order to give the programme a better possibility of developing 
the full-scale efforts needed. 


