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PUBLIC HEALTH: Health of populations

CLINICAL MEDICINE: Health of individuals

PUBLIC 
HEALTH

CLINICAL
MEDICINE

Consultation, 

Diagnosis, 

Treatment,

Follow-up

Survey, 

Prevention, 

Health promotion,

Re-survey



Medical Model

 PERSONAL problem + SOCIAL problem

 medical care  + social integration 

 individual treatment  + social action

 professional help  + individual & collective responsibility

 personal adjustment + environmental manipulation 

 behaviour + attitude 

 care + human rights

 health care policy + politics

 individual adaptation + social change



Medical plus Social Model

 PERSONAL problem + SOCIAL problem

 medical care  + social integration 

 individual treatment  + social action

 professional help  + individual & collective responsibility

 personal adjustment + environmental manipulation 

 behaviour + attitude 

 care + human rights

 health care policy + politics

 individual adaptation + social change

See ICF (International Classification of Functioning, Disability & Health)
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WHO GLOBAL ESTIMATE 2005

278 million persons (4.6%) have 

moderate or worse hearing impairment

+

364 million have mild hearing 

impairment (6.0%)

=
642 million (10.6%) have any level of 

hearing impairment (28% are children)

(80% live in low & middle income countries)



WHO Grades of Hearing Impairment

Grade  0 25 dB or less No/slight problems

None Hears whispers

Grade  1     26 - 40 dB Hears/repeats words

Slight           in normal voice at lm

Grade  2 Child 31 - 60 dB Hears/repeats words

Moderate     Adult 41 - 60 dB in raised voice at 1m

Grade  3 61 - 80 dB Hears  words shout-

Severe ed into better ear

Grade  4 81 dB or more Cannot hear/under-

Profound stand shouted voice

[Average 0.5, 1, 2, 4 kHz in better ear]

Disabling

hearing

impairment
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THIS STUDY 

- Contribution to the Global Burden of Diseases (GBD) main study

- but, results prepared independently of the final estimates.

PERSONS WHO RE-ANALYSED DATA FOR THE STUDY:

Bamini Gopinath, Catherine McMahon, Paul Mitchell, Linnett Sanchez, Mary 
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Karlsmose, Torsten Lauritzen, Janus Laust Thomsen, Alejandra Ullauri, 

Carlos Jimenez, Abraham Joseph, Anand Job, Theodore Randrianarisoa, 

Rinasoa Andriamampianina, Bola Olusanya, Kristian Tambs, Bo Engdahl, 

Otto Inge Molvær, Ulf Rosenhall and Chia-Wen Ko. 

GLOBAL BURDEN OF DISEASE HEARING LOSS EXPERT GROUP:

Jose Acuin, Peter Alberti, Jorge Beria, Maria Cecilia Bevilacqua, Xingkuan

Bu, Adrian Davis, Luciana Petrucci Gigante, Howard Hoffman, Abraham 

Joseph, Mazin Al-Khabori, Young-Ah Ku, Ian Mackenzie, Thais Morata, 

Katrin Neumann, Valerie Newton, Bolajoko Olusanya, Donatella Pascolini, 

Agnete Parving, James Saunders, Andrew Smith, George Tavartkiladze. 



Stevens G et al. Eur J Public Health 2011;eurpub.ckr176



Global pattern of hearing impairment (A) by hearing threshold and (B) by age. 

Stevens G et al. Eur J Public Health 2011;eurpub.ckr176

© The Author 2011. Published by Oxford University Press on behalf of the European 
Public Health Association. All rights reserved.

(A) shows age-standardized cumulative prevalence; (A) & (B) shaded areas show 

95% uncertainty intervals



Age-standardized 

prevalence of 

hearing impairment, 

2008. 

© The Author 2011. Published by Oxford University Press 
on behalf of the European Public Health Association. 

All rights reserved.

From: Stevens G et al. 

Eur J Public Health 2011;

eurpub.ckr176



Age-standardized prevalence of hearing impairment, 2008. 

© The Author 2011. Published by Oxford University Press 
on behalf of the European Public Health Association. All rights reserved.

From: Stevens G et al. Eur J Public Health 2011;

eurpub.ckr176



Key points from Stevens et al, 2011

Global. Hearing impairment prevalence is higher in low- and middle-income regions, 
than in the High income region. 

Regional. 
Highest prevalences ≥35dBHL: 

South Asian Region – adults 17.0%, children 2.2%
Sub-Saharan Africa – adults 15.7%, children 1.9%
Central/Eastern Europe and Central Asia Region - adults 13.9%
Asia-Pacific Region – children 1.8%

Lowest prevalences ≥35dBHL:
Middle East and North African Region – adults 5.9%
High Income Region – adults 4.9%, children 0.4%

Estimates of hearing impairment: uncertain because so few population-based 
surveys measure hearing impairment. 

Repeated cross-sectional, population-based surveys urgently needed to determine 

trends, particularly in regions with highest prevalences. 



SOURCE OF DATA 

ON “DISABLING 

HEARING LOSS”:

WHO 2005

(≥41dBHL)

STEVENS et al 

(≥35dBHL)

Number in 
millions in 

2005

Global
prevalence 

(%)

Number in 
millions in 

2008

Global
prevalence 

(%)

MALES 106 4.6 299 12.2

FEMALES 104 4.5 239 9.7

CHILDREN Age 0-15y (≥31dBHL) Age 5-15y (≥35dBHL)

68 3.6 16 1.3

ALL 278 4.3 554 9.1

COMPARISON OF DISABLING HEARING LOSS 

BETWEEN WHO 2005 AND STEVENS et al 2008



GBD 2010 Estimation Strategy Report for Hearing Loss
Report to Expert Group. Prepared by: Alvarado, Lozano & Murray.  Interim results 10 May 2012

Table 7: Comparison of hearing loss prevalence estimates at ≥35

(2012) (2011)
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PRIMARY PREVENTION

SECONDARY PREVENTION

TERTIARY PREVENTION

LEVELS OF PREVENTION

Risk factors

Pathology

Impairment

Disability

Handicap
(After ICIDH, 1980)

Person

Society

Organ

Disease



PRIMARY PREVENTION

SECONDARY PREVENTION

TERTIARY PREVENTION

LEVELS OF PREVENTION

Risk factors

Pathology

Impairment

Disability

Handicap
(After ICIDH, 1980)

Person

Society

Organ

Disease

PRIMORDIAL PREVENTION

Life style and behaviour



Risk factor(s), Cause(s)

Block/damage auditory pathway

Hearing impairment

Hearing disability

Hearing handicap

(After ICIDH, 1980)

Person

Society

Organ

Disease

PRIMARY PREVENTION
(e.g. hearing conservation, 

immunisation, treating AOM, 

rational use of ototoxic drugs)

SECONDARY PREVENTION
(e.g. early detection, treating COM, 

surgery to prevent HI)

TERTIARY PREVENTION
(e.g. hearing aids, special education, 

accessibility, social integration)

Life style and behaviour

PRIMORDIAL PREVENTION
(e.g. Health promotion, social action 

against risky behaviour  - clubbing, 

personal stereos)

CAUSATION MODEL FOR HEARING LOSS



Concepts in ICF 2001
(International Classification of Functioning, Disability & Health)

Environmental 

Factors

Personal 

Factors

Body function & 

structure

(Impairment)

Activities
(Disability
or Activity 

limitation)

Participation

(Handicap
or Restriction)

Health Condition 

(disorder/disease)



Disease Model according to ICF 
(International Classification of Functioning, Disability & Health)

Acoustic 

Environment 

Factors

Personal 

communication 

Factors

Hearing

(Impairment)

Listening
(Disability
or Activity 

limitation)

Communication

(Handicap
or Restriction)

Hearing loss



(1) High Prevalence

+

(2) Effective Means of 

Prevention / Control

Develop a public health orientation

ROUTE TO PREVENTION

OF DEAFNESS AND HEARING IMPAIRMENT

Find ways to make a difference in a population

To encourage resource allocation, interventions must also be cost-efective



SOLUTION:

Develop public health 

interventions that are 

cost-effective







Fig 1 Incremental cost effectiveness ($Int/DALY saved) of dominant 

interventions in sub-Saharan African countries with high child and adult 

mortality

Chisholm D et al. BMJ 2012;344:bmj.e586©2012 by British Medical Journal Publishing Group

Sensory disorders



Incremental cost 

effectiveness 

($Int/DALY saved) 

of dominant 

interventions in 

sub-Saharan 

African countries 

with high child and 

adult mortality

Chisholm D et al. 

BMJ 2012;344:bmj.e586

©2012 by British Medical Journal Publishing Group

Cancers

Cardiovascular disease, diabetes, tobacco use

Respiratory disorders

Mental disorders

Injuries (road traffic)

Sensory disorders



SOLUTION:

Public health, cost-effective 

interventions

(1) Primary ear and hearing care

(2) Provide affordable hearing aids on a 

massive scale

(3) Global & National programmes to reduce 

burden of hearing loss

(4) Training for programme planning

Is there evidence of cost-effectiveness?



Slide courtesy of Sally Harvest



WHO International Workshop on Primary Ear 

and Hearing Care CAPE TOWN  1998

Extract from the Summary, “The Cape Town Declaration”



PEHC  on the web:

http://www.who.int/pbd/deafness/activities/hearing_care/en/index.html

../../../../PEHC PROJECT/OUTPUTSforPRINTING/NewStyleDocs/PEHC Training Resource_CD for Printing 10-8-06/Basic/
../../../../PEHC PROJECT/OUTPUTSforPRINTING/NewStyleDocs/PEHC Training Resource_CD for Printing 10-8-06/Basic/


Effects

 Dissemination of PEHC knowledge & skills

– Most successful PDH publication, translated into 

Spanish, Chinese, Portuguese, French, 

 Transfer of knowledge and skills through 

training 

– Launch & implementation workshops in Nigeria, 

Colombia, Burkina Faso

– Use in training courses

 Implementation of PEHC and programmes for 

prevention of hearing loss in various countries 

forms foundation of new WHO-PDH work plan.



SOLUTION:

Public health, cost-effective 
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(2) Provide affordable hearing aids on a 

massive scale

(3) Global & National programmes to reduce 

burden of hearing loss

(4) Training for programme planning

Is there evidence of cost-effectiveness?



World Wide Hearing’s Mission

“A global initiative to prevent and reduce the burden of 

hearing loss in developing countries, in collaboration with 

the World Health Organization (WHO) and in line with the 

United Nations Millenium Development Goals”

make hearing matter



1. Sustainable delivery by local entrepreneurs 

2. Located in traditional and community (mobile) clinics

3. Alternative distribution in shopping malls, telephone (audio) 

shops, etc. 

4. Training and Quality control through a certified WWH accredited 

service

5. A 30 minute delivery model, called

Providing Hearing Aids & Services

How?

make hearing matter
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THEMES OF THE COURSE
 Public health planning & interventions

 Epidemiology and research training 

 Causation and Prevention

 Early Detection

 Primary Ear and Hearing Care

 Rehabilitation, education, vocational training 

 Raising Awareness and Mobilising Resources

 Global programmes

 Disability framework

 Planning a programme for ear and hearing health in 

the participant’s own country.



PARTICIPANTS

 Otologists, audiologists, paediatricians, speech-
language therapists, nurses, allied professionals in 

health or communication sciences; health planners 

and managers.

 From the developing or developed world who work or 
intend to work in this field in a developing country.



LONG-TERM STRATEGY FOR 

COURSE

 Develop cadre of persons in the developing world  
who can set up public-health interventions for 

prevention of hearing loss

 Add a new regional venue for course every year for 5 

years. 

– 2012: London, Hyderabad, Cape Town. 

– 2013: 4 venues. 

– 2014: 5 venues.

 2014: Masters in Disability Studies to include module 
on Public Health Planning for Hearing Impairment 

(PHPHI).





Luciano dos Santos Rocha Junior, Sao Paulo Favela (slum), wearing his new hearing aids
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Thanks for listening!


